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The information furnished herein by Linfinity Microelectronics Inc. is believed to be accurate and reliable. 
However, the company cannot assume responsibility for use of any circuitry other than the circuitry entirely 
embodied 
in a Linfinity product; nor for any infringements of patents or other rights of third parties that 


may result from its use. No license is granted by implication or otherwise under any patent or patent rights 
of Linfinity Microelectronics. 


Linfinity advises that customers seekthe latest version of relevant information to verify that the information 
being relied upon is current. Any warranty of Linfinity is contained in the purchase order for the Linfinity 
product and no other warranty, expressed or implied, isgiven by Linfinity. Testingand other quality control 
techniques are utilized to the extent Linfinity deems necessary to support this warranty. Linfinity reserves 
the right to change the circuitry and specifications in addition to discontinuing products without notice. 


Life Support: Linfinity does not authorize or warrant any Linfinity product for use in life support devices 
and/or systems. Use of any Linfinity product 
in such life support systems without 
the express written 


authorization of the President of Linfinity Microelectronics is prohibited. 


Linfinity Microelectronics 
Inc. is in full compliance 
with the Clean Air Act of 1990 as defined 
by the 


Environmental Protection Agency (EPA) in the Stratosphere Ozone Protection's FinalRuleSummary,dated 
March 1993. Becauseof this, an ODC Warning Label is not required for Linfinity's products. 


Pentium 
is a registered 
trademark 
of Intel 
Corporation. 
Power 
PC is a registered 
trademark 
of Apple 
Compmer 
Corp. 


Cyrix 
is a registered 
trademark 
of Cyeix Corporation. 


Important Notice: Linfinity Microelectronics Inc. (LM!) reserves the right to make changes to or to discontinue any 
product or service identified with this publication without notice. 
LMIadvises its customers to obtain the latest 
version of the relevant information to verify, before placing orders, that the information being relied upon is current. 


Please be advised that LMIwarrants its semiconductor products and related software to the specifications applicable 
at the time of sale in accordance with LMI'sstandard warranty. 
LMIassumes no liability for applications assistance, 
software performance, or third-party product information, or for infringement of patents or services described in this 
publication. 
LMIassumes no responsibility for customers' applications or product designs. 
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LINFINITY MICROELECTRONICS' 
MISSION 
Is To 
PROVIDE 
PRODUCTS 
AND 
SERVICES 


THAT 
HAVE AN 
ADDED VALUE To 
OUR 
CUSTOMERS. 


LINFINITY MICROELECTRONIC'S 
GOAL 
Is To 
PROVIDE 
OUR 
CUSTOMERS 
WITH 


PRODUCTS 
AND 
SERVICES WHICH 
CONSISTENTLY ACHIEVE 
A 
LEVEL OF 
QUALITY 


THAT MEETS 
OR EXCEEDS 
OUR 
CUSTOMERS' 
REQUIREMENTS. 


OUR 
GOAL 
Is 
CONTINUOUS 
IMPROVEMENT, 
EXCELLENCE IN Au 
OUR 


ENDEAVORS AND 
TOTAL 
CUSTOMER 
SATISFACTION. 


Au 
PRODUCTS 
AND 
SERVICES WE 
PROVIDE 
MUST 
MEET 
THE 
FOLLOWING 
CRITERIA: 


• 
ADD 
A 
PERCEIVED 
VALUE To 
THE 
BUYING 
CONSUMER 


• 
BE 
DIFFICULT 
FOR 
A 
COMPETITOR 
To 
IMITATE 


• 
BE 
LEVERAGABLE IN MANY 
DIVERSE 
MARKETS 


To 
ADD 
VALUE, WE 
MUST 
SIGNIFICANTLY IMPACT 


AT 
LEAST Two 
OF 
THE 
FOLLOWING 
CONSUMER 
CARE-ABOUTS: 


• 
PERFORMANCE 
• 
EASE OF 
USE 
• 
POWER 
CONSUMPTION 


• 
SIZE 
• 
COST 
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By now you've noticed from the front cover that we've 
changed our name from Silicon General Semiconductors to 
LinfinityMicroelectronics Jne. Why? How will it affect me? 
and What does the name mean' are the most commonly 
asked questions from our customers. The following para- 
graphs help to explain these questions. 


Effective June 28th, 1993, Silicon General Semiconductor 
adopted the new name LinfinityMicroelectronics Inc. There 
were several reasons for the name change. To begin with, 
we have become a wholly owned subsidiary of the parent 
Silicon General Corporation (effective 11-1-93 the parent 
Silicon General Corporation changed it's name to 
Symmetricom, Jnc.). The Silicon General Corporation 


operated a semiconductor division (now a subsidiary, 
LinfinityMicroelectronics Jnc.) in Garden Grove, California, 
and a telecom systems division (Telecom Solutions) in San 
Jose, California. This action required a name change on our 
part. But more important than changing our name, we 
wanted to signify a new dedication to develop value-added 
products and services that are market driven. 
These 
products and services will offer high-growth potential for 
our company, our employees and, most importantly, our 
customers. 
We want to send the message of a bright future, 


a future with new and innovative products helping our 
customers reach new levels of functionality and performance 
in their future-generation products. 


And where did the name Linfinitycome from? Silicon 
General's history is deeply rooted in Linear integrated circuits 
as are our marketing, design, fabrication and product 
engineering experiences. Linfinity'sfuture is focused on Linear 
and Linear driven Mixed Signal products. The cumulative 
experience of the old and new employees of Linfinityruns 


into the thousands of years. We are dedicated to putting this 
experience to work in driving Linear performance to new 
levels using our best and brightest ideas. Linfinityis the 
combination of the Linear focus and the infinite possibilities 
and opportunities the analog world offers. 
LINFINITY 


Maybe it's best to start out by saying what isn't changing. 
There are no changes to the existing products and services 
we provide you, our valued customers. 
The people and 


factory remain the same as does our dedication to provide 
our best efforts in all our endeavors. 
However, we have 
changed our business direction and strategy. We are 
expanding 
the value-added 
products and services in 


markets we currently serve such as power supply systems, 


while adding product lines to service new, high-growth 
markets such as signal conditioning, data communications, 
and motion control systems. 
Linfinity is focusing its 


resources on market driven Linear and Mixed Signal 
products for the commercial, industrial and military markets 
that will drive the systems of this decade as well as those 
of the next century. 
This is an exciting time for Linfinity 
and our customers. 
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Over the years Silicon General 
Semiconductors 
has done 
business 
with a wide variety of customers 
in the Com- 


mercial, Industrial 
and Aerospace 
markets with a clear 


emphasis 
on Aerospace. 
Linfinity's new direction 
places 


emphasis 
on developing 
products 
for the Commercial 


and Industrial 
Markets, while still making products 


available 
for Aerospace 
use. 
So if you are a new 


customer 
from the Commercial 
or Industrial 
market you 


are probably 
not acquainted 
with our technological 
and 
manufacturing 
capabilities. 


To that end, first and foremost 
we are a Linear house 
whose 
wafer fabrication 
technology 
is integral to 
providing 
leading-edge 
products. 
Linfinity's wafer 
fabrication 
is located 
in Garden 
Grove, California, 


roughly two blocks from our headquarters 
on Western 
Avenue in Garden 
Grove. 
Our technology 
is based on 


three mainline 
processes, 
a Linear Bipolar, CMOS and a 
Mixed Signal BiCMOS process 
from which we offer a 
variety of voltage, 
speed 
and density options. 
We are 


continuously 
upgrading 
and adding 
options 
to our 
fabrication 
technologies 
so we encourage 
you to contact 
us for more detailed 
specifications 
on these processes. 


In the area of packaging, Linfinity offers a wide range of 
surface mountable and thru-hole packages, all of which are 
described in greater detail later in this data book. 
Linfinity's 
Garden Grove facility handles a variety of plastic and 
ceramic packages with full production and prototyping 
capabilities combined with production testing. 
In fact, our 
facility has been certified to QML status of MIL-I-38535. See 
the quality section later in this databook for full details. 
Additionally, Linfinity's high-volume packaging and test 
capability resides in several pacific rim countries. 
Packaging 
options include surface-mountable 
plastic and ceramic in 


addition to their thru-hole compliments. 
As detailed in the 


Package Information section, Linfinity has the latest in 
packaging technology, including TQFP (thin quad flat pack) 
for high pin count mixed signal applications and the very 


thin TSSOP (thin small shrink outline package) for lower pin 
count analog applications. Capacity wise, Linfinity has 
volume capability in both wafer fabrication and assembly/ 
test facilities sufficient to meet today's commercial demands. 
In addition to the process capabilities reqUired by our 
military certification, we also offer the follOWingprocess 
options for our space-level and Ultra-High Reliability 
applications: 


• PIND Testing 
• X-Ray 
• RadiationTesting 


• Wafer Lot Acceptance 
• Customer Source Inspection Program 
• Custom Data Capability 


So if you are a new customer, 
welcome 
to the world of 
Linfinity 
Microelectronics. 
We look forward 
to doing 
business 
with you. 


We at Linfinity value our customers 
and are working tirelessly to provide 
better products and services to meet 
our industry's demanding 
require- 


ments for performance, 
quality, 


reliability, availability and value. 


This is a new and exciting time for us 
as we look to meet the demands of 
the Linear and Mixed Signal markets 
of the future. 
Come grow with us by 
putting the "Infinite Power of 
Innovation" to work for you. 


oLfNFINITY 


M I C K 0 
£ 
LEe 
T R () 
N Ie 
5 


Quality 
- 


Working With Linfinity 


Power Supply Circuits 


Signal Conditioning 
Circuits 


OLINFrNITY 


MICK(lElE( 
TK()NI( 
~ 


LINFINITY MICROELECTRONIC'SGOAL Is To PROVIDE OUR 


CUSTOMERS WITH PRODUCTS AND 
SERVICES 


WHICH CONSISTENTLYACHIEVE A LEVEL OF QUALITY 


THAT MEETS 
OR EXCEEDS 
OUR CUSTOMERS' 


REQUIREMENTS. 


OUR GOAL Is CONTINUOUS IMPROVEMENT, 


EXCELLENCEIN ALL OUR ENDEAVORS AND 
TOTAL 


CUSTOMER SATISFACTION. 


Linfinity Microelectronics 
Inc. has instituted 
a program 
of Continuous 
Quality 
Improvement 
in all aspects 
of its 


business. 
Quality 
is an integral 
part of the daily 
operation 
of all departments 
company 
wide. 
The 


Quality 
function 
assists in the facilitation 
of new 
concepts 
and ideas in the spirit of continuous 
improve- 
ment. 
And, to signify the importance 
at all levels of the 


organization, 
the Quality Assurance 
Manager 
reports 
directly 
to the President 
and has the responsibility 
and 


authority 
in all matters 
affecting 
Quality 
and Reliability. 
Activities such as 1509001 certification 
and dedication 
to 
QML are key indicators 
of our commitment 
to Quality 


and Continuous 
Improvement. 
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In the spirit of maintaining 
an aggressive 
program of quality 


and reliability improvement, 
Linfinity has identified three 
customer-critical 
areas for focus. 


E 
~ Performance 
to Specification 
~ Performance 
to Commitment 
~ Customer Satisfaction 


Each of these goals is described briefly below. 


..•.. 


~ Performance 
to Specification 


Meeting published 
or implied specifications 
is absolutely 
critical to meeting company 
and customer 
expectations. 
Whether 
it is a process 
limit or final product specification 


limit, they are equally important 
in maintaining 
a high level 


of quality and consistency. 
Utilizing tools, such as Statisti- 
cal Process Control (SPC) and Statistical Quality Control 
(SQC), enables 
measurable 
objectives 
and goals. 


• 


Across all organizations, 
at all levels, extending 
to our 


distributors 
and customers, 
performance 
to commitment 


often is the measure 
of difference 
between 
success and 


failure. 
The rate at which our industry moves forward is 
unprecedented 
in history and being able to count on your 


suppliers 
is more important 
than ever. Not only is meeting 
delivery schedules 
important, 
but meeting 
product 


development, 
sampling, 
literature and a host of other 


events are of equal importance. 
The employees 
of 
Linfinity are striving to beat the commitment 
at all levels by 
knowing 
our performance 
in the past, measuring 
it in the 


present 
and continually 
improving 
our goals for the future. 


There is one, bottom-line 
measurement 
of performance 
in 


this area. 
Our customer's 
requirements 
(internal 
or 


external) 
have been met or exceeded. 
When queried, 
our 


customers 
respond 
with a confident 
"Yes, I'm happy, 


satisfied and I'll be back to do business againl" 


Product Qualification 


It is the intention 
of Linfinity to assure that each 
newly-designed 
device is thoroughly 
qualified 


prior to its production 
release. A formal routine of 


qualifying procedures 
are followed for each new 


device type. Included 
in this procedure 
is a 


reliability validation 
of the first three candidate 


lots according 
to the schedule 
in Table 1. 


The Reliability Monitoring Program at Linfinity is 
intended 
to determine 
the continuing 
acceptability 
of the product 
line. This program 
includes both short-term 
and extended-range 


testing on key package 
and device performance 


indices. Periodic and regular sampling 
of current 


production 
by generic package 
and device types 
assures a constant affirmation of device reliability. 
See Table 2. 
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PRODUCT 
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SCHEDULE 
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RELIABILITY 
MONITOR 
CONDITIONS 


SS/Acc 
MONITOR 
No. 
CONDITIONS 
o 0 
5010 


SOlO 
5010 
SOlO 


TUT 
utoclave 


Temperature Cycle 


rating life Test 
Thermal Shock 


Biased 


1~PSIG 


(-65'C to +150'C) 


+12 
( 


(-55'( to +125'C) 


+130 ( 


ExnNDlD 
CONDITIONS 
168 
1000 Cycles 
100 Cycles 


1000HOuiS 


100 Cycles 
100 
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The OUlgoing Qualily level is moni- 
lored and compUled by Qualily 
Assurance on a scheduled basis. Each 
101is sampled and inspecled for 
conformance 10specificalion. Only 1015 
wilh zero defeclS in lhe sample are 
accepled. See Figure 1. 


Critical to meeting our commitments, 
Performance-lo-Schedule is an ideal 
index 10 measure our performance in 
our cuslomer's eyes as well as 10 
benchmark our compelilion. As can be 
seen by lhe numbers in Figure 2, we 
are performing al a very high level in a 
period of heavy markel demand. And, 
as indicaled by our goals for lhe future, 
we will continue to strive for 100% on- 
time delivery to our commilments. 
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OUTGOING 
QUALITY 
HISTORY WITH PERFORMANCE 
GOALS 


(CALCULATED 
NUMBER 
OF DEFECTS 
IN 
PPM) 


01 
02 03 
04 
01 
02 
03 
04 
01 
02 
03 
04 
01 
02 
03 
04 
01 
02 
03 
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1993 
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1995 
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Quality Assurance at Linfinity Microelectronics Inc. has been designed to be in conformance with several Military and Commer- 
cial grade qualiry and inspection system requirements. 
The Quality Assurance system has been cenified by many OEM custom- 
ers and Government Agencies to be in conformance with one or more of the following specifications: 


CERTIFICATION 
REQUIREMENT 


IS0900 
1 (Quality System! 


CERTIFYING 
AGENCY 


KEMA Registered Quality 
The Dutch Council For Certification 
(RvC) 
The Registrar Accreditation 
Board (RAB) 
The European Network 
For Quality 
System 
Assessment And Certification 
(EQNet) 
DELCO Elect., Kokomo, Indiana 
OEM Customers 
OEM Customers 
DESC-ELSC, Dayton, Ohio 
DESC-ELDS, Dayton, Ohio 
DESC-ELST,Dayton, Ohio 
• 


Self Qualification 
Status 
MIL-Q-9858A 
(Quality System! 


MIL-I-45208A 
(Inspection System! 
MIL-PRF-38535 
(General Specification for QMl Microcircuits) 
Standard 
Military 
Drawing 
Certification 
MI L-S-19500 
(General Speci~cationforQPl SemiconductorDevices) 


For any questions regarding Quality and Reliability, whether they may be about data, documentation, processing, or non- 
conforming products or services, use the following instructions. 


1. Call 714-898-8121. 
2. Indicate you have a question regarding Quality and Reliability. 
3. If it is product specific, please have the device number. 
4. If it is documentation or test related, indicate you have a Documentation 
question. 


5. The receptionist will forward you to the correct Q&R contact. 


Linfinity 
manufacrures 
hermetic 
products 
to the three standard 
levels of quality 
assurance 
processing 
owlined 
below. 
In addition, 
the company's 
unique 


flexibility 
allows 
ready 
accommodations 
to special 
customer 
requirements. 
The 
following 
Class S and Class B screening 
procedures 
are in compliance 
with methods as detailed in MIL-STD-883. 


Screen 
ClassS Method 
Reqm't. 
ClassB Method 
Reqm't. 
Standard Product 
Method 
Reqm't. 


Wafer Lot Acceptance 
5007 
Sample 
NlA 
NlA 


•..•on·Destructive 
Bond Pull 
2023 
100% 
NlA 
NlA 


Internal Visual (Pre-Cap) 
2010, Condition A 
100% 
2010, Condition B 
100% 
Commercial Visual 
100% 


Stabiliution 
Bake 
1008, Condition C 
100% 
1008, Condition C 
100% 
1008, Condition C 
Optional 
24 Hours @150°C 
24 Hours @150°C 
24 Hours @1SO°C 


Temperature 
Cycling 
1010, Condition C 
100% 
1010, Condition C 
100% 
1010, Condition C 
Optional 
10Cycles, 
10 Cycles, 
10 Cycles, 


-65°C to +150°C 
-65°C to +150°C 
-65°C to +150°C 


Constant Acceleration 
2001, Applicable 
100% 
2001, Applicable 
100% 
2001, Applicable 
Optional 


Condition per Package Type 
Condition per Package Type 
Condition per PackageType 


Particle Impact Moise Detection (PIND) 
2020, Condition A 
NlA 
NlA 


Hermeticity 
(Seal) 
a) Fine Leak 
1014, Condition B 
100% 
1014, Condition B 
100% 
1014, Condition B 
Sample 


5 x 10" atm-cdsec 
5 x 10" atm-cdsec 
5 x 10" atm-cdsec 
b) Gross Leak 
1014, Condition C1 
100% 
1014, Condition C1 
100% 
1014, Condition C1 
Sample 


Pre·Burn-in Electrical Test 
Per Applicable 
Device Spec. 
PerApplicable 
Device Spec. 
PerApplicable 
Device Spec. 


Unit Serialization as required 


Burn·inTest 
1015, Dynamic 
100% 
1015, Static or 
100% 
NlA 
240 Hours @125°C Minimum 
Dynamic 


(Note, An additional 
72 Hrs 
160 Hours@ 125°C Minimum 
HTRBburn-in and interim 
or equivalent 
electrical test as required) 


Final Electrical Test 
Per Applicable 
Device Spec. 
Per Applicable 
Device Spec. 
Per Applicable 
Device Spec. 


a) DC@25°C 
100% 
100% 
100% 


b)DC @Max.andMin. 
Rated Temp. 
100% 
100% 
Sample 
c) Dynamic @25°C 
100% 
100% 
100% 


d) Functional @25°C 
100% 
100% 
100% 


Hermeticity 
(Seal) 


a) Fine Leak 
1014, Condition B 
100% 
NlA 
NlA 
5 x 10" atm-cdsec 


b) Gross Leak 
1014, Condition C1 
100% 
N/A 
N/A 


Radiography 
Method 2012 
100% 
NlA 
NlA 


External Visual 
Method 2009 
100% 
Method 2009 
100% 
Method 2009 
100% 


Quality Conformance Testing 
5005 
5005 


Group A 
DC,AC Parameters 
+25°C 
DC,AC Parameters 
+25°C 
DC,AC Parameters 
+25°C 
+125°C 
+125°C 
-S5°C 
-55°C 


Groups B, C (ClassB only), D 
5005 Paragraph 
3.5 
5005 Paragraph 
3.5 
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Screen 
•• 


Comments 
Method 
- Mll-STD-750 


Internal Visual (Pre-Cap) 
MIL-STD-883 
JANTXVonly 
Specified in MIL-S-19500/474 


Method 2010 Condo 8 


Stabilization 
Bake 
1032 
100% 


24 Hours @200°C 


Temperature 
Cycling 
1051 
100% 


20 Cycles, -65°C to +175°C 


Constant Acceleration 
2006 
100% 


20,000 g, y, orientation 


Hermeticity 
(Seal) 
1071 


a) fine Leak 
100% 


b) Gross Leak 
100% 


Pre-Bum-in Electrical Test 
PerApplicable 
Device Specification 
100% 


Bum-in Test 
1038 
100% 
As specified in MIL-S-19500/474 


72 Hours @150°C 


Final Electrical Test 
PerApplicable 
Device Specification 


a) DC@25°C 
100% 


b) DC@Max. and Min. Rated Temp. 
100% 


c) Delta Measurements 
100% 


Quality Conformance Testing 
External Visual 
Subgroup 1 


Group A 
DC,AC Parameters 
+25°C 
Subgroups 2, 4, 6, 7 


+150°C 
Subgroup 3 


-55°C 
Subgroup 3 


GroupsB 
& C 
Sample Testing 
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Timely access to information is critical to success in today's 
rapidly-evolving electronics marketplace. 
And knowing how 
to get information is as critical as the information itself. 
Linfinity understands this, and we are focused on ensuring 
access to all information no matter how trivial it may seem. 
Our information gUidelines are set by you, our customers. 


Starting the process, we have a world-class set of local 
representatives who are keenly aware of Linfinity's pledge 
to you. They are our local presence and provide service 
to meet your daily needs. 
They can assist in quotations, 


delivery, samples, technical literature and can act as 
liasons in scheduling and implementing customer-critical 
events. In support of our local representatives, the 
Linfinity Inside Sales team provides factory-based, real- 
time information and coordination of customer-critical 
activities such as corporate contracts, Electronic Data 
Interchange (EDI), and expedite and lead times. This 
strong combination of local and factory-based resources 
provides you with the industry-leading service and 
support that is critical to success in today's challenging 
markets. 
A complete geographical listing of our represen- 
tative network is proVided in Section 14. Some areas of 
the country are supported directly by Linfinity. If you are 
located in one of these areas, the information in Section 
14 will provide you with the appropriate phone number 
to call. 


Linfinity also has extensive coverage through the distribu- 
tion channel. 
Our distributors work closely with the 
factory and our representative network to ensure they 
provide adequate stocking of all Linfinity products which 
are critical to customers in the area. 
The distributor 
network can work closely with your company to ensure 
they provide adequate stocking levels for a diverse set of 
business conditions relieving you of the burdensome job 
of managing inventory. 
And of equal importance, our 
distributors carry or have near immediate access to small 
quantities of products in most temperature, grade and 
packaging options to support evaluation, prototyping or 
preproduction 
runs. 
Additionally, all distributors stock 


Linfinity literature, providing quick and easy access to this 
information. 
For a complete listing of our distribution 
network organized by geography see Section 14. 


Each and every employee at Linfinity understands your 
importance to us and we pledge to make every effort, 
reasonable or unreasonable, to get you the information you 
need. 
This section describes the many Linfinity services 
available to you. 


Linfinity business hours are from 8:00 am to 5:00 pm 
Pacific Coast Time. We will make every effort to field all 
requests during the business day. If you call after hours, 
please leave a voice message and we will return your call 
the next business day. 


One of the elements critical to a successful design 
experience with Linear components is a designer'S ability 
to understand and comprehend all conditions (environ- 
mentally and electrically) that their circuit must operate 
under. 
Documentation provided by component vendors 


is critical in this process. 
Linfinity's goal is to provide the 
best in technical literature, both from an aesthetic and, 
most importantly, technical standpOint. We will make 
every effort to anticipate the most probable applications 
and the subsequent need for information both from a 
guaranteed and typical operating standpoint along with an 
explanation of how the product functions in actual 
applications. 
We'll even include handy hints to help 
communicate application details. 


There are several ways to access Linfinity technical 
documentation. 
First, our local representatives and 
distributors stock all our documentation. 
Second, the 


Linfinity Information Network (UN) provides 24-hour, on- 
line access to FAXdata sheets. 
To read more about how 


to gain access to UN and its usage, see Section 4 later in 
this book. 
Third, during business hours, you can call 
Linfinity directly using the follOWinginstructions. 


714-898-8121 
~ml·l.wi"l§.l$m. 


When using the Documentation line: 
1. Identify your call as a Technical Documentation 
request. 


2. The receptionist will forward your call appropriately. 


FACTORY-BASED 
SERVICES 
(cont'd.) 
~,- 


If you 
have 
a queslion 
regarding 
lhe use of our producls 
in 


your 
applicalion, 
we will be happy 
10 assisl 
you. 
Our slaff 


of experienced 
applicalions 
engineers 
are very familiar 


with lhe product 
line as well as many 
of lhe common 
and 
nol so common 
applications 
for lhem. 
BUI oflenlimes, 
il is 
very difficult 
10 visualize 
a customer's 
specific 
applicalion 


via a phone 
conversalion 
and 
as such 
we recommend 
faxing 
even 
the simplesl 
applicalion 
schemalics 
prior 
10 
your 
call. 
This will ensure 
lhat we imerprel 
your 
queslions 


accurale!y 
and 
provide 
lhe mOSl expediem, 
lechnically 


correcl 
answer 
possible. 
However, 
we also 
undersland 


lhal some 
queslions 
can be answered 
wilh 
a simple 
phone 


call. 
We will make 
every 
atlempl 
10 be available 
10 answer 


your 
calls or 10 call you back 
wilhin 
the hour. 
Use the 
following 
informalion 
when 
you 
need 
applications 
assistance. 


• Z!l.:~714-372-3566 +w®@jiMtfld 


When using the Application FAX line: 


1. Clearly 
label 
your 
FAX with 
lhe words: 
Applicalion 
Queslion. 


2. Clearly 
label 
your 
FAX Wilh the words: 
Part Number 


(e.g., 
LX1562). 


3. Include 
a schemalic 
with 
highlighted 
problem 
area 


along 
with 
a written 
descriplion. 
Label all significanl 
nodes 
wilh 
corresponding 
eleclrical 
condilions. 


4. Be sure 
10 provide 
your 
name, 
voice 
phone 
number 
and 


company 
name. 


a'leH.~ 
714-898-8121 +w®tmb1&'ftrtj 


When using the Application 
Voice li1le: 


1. Idenlify 
your 
call as an Application 
Question. 


2. Provide 
the producl 
pari number 
(e.g., 
LX1562). 


3. Indicate 
if you have 
pre-senl 
a FAX. 


4. The 
receptionisl 
will forward 
your 
call to the 
appropriate 
Applications 
Engineer. 


In add ilion 
10 the specific 
applicalion 
of producls, 
lhere 


are producl-specific 
queslions. 
Examples 
include, 
certain 
paramelric 
and 
funclional 
performance 
allributes, 
tesl 


condilions, 
exlraneous 
operating 
condilions, 
unspecified 
paramelers 
or simple 
producl 
quirks. 
These 
lypes 
of 
queslions 
are best 
answered 
by lhe engineer 
(product, 
lesl, 


or design) 
who 
works 
with lhe producl 
on a daily 
basis. • 


We are happy 
to make 
these 
people 
available 
10 gel you 


the answer 
as quickly 
as possible. 
Just 
like the applica- 


tions 
assiSlance 
above, 
we suggesl 
you 
use lhe following 
procedure 
10 speed 
you lhrough 
the Linfinity 
system. 
We 
suggesl 
faxing 
your 
queslions 
ahead 
of your 
call 10 ensure 
we have 
a clear 
understanding 
of your 
specific 
request. 


714-372-3566 ~#¥@lIM&iM• 


When using the Product FAX line: 


1. Clearly 
label 
your 
FAX wilh lhe words: 
Producl 
Queslion. 


2. Clearly 
label 
your 
FAX with lhe words: 
Pari Number 


(e.g., 
LX1562). 


3. Include 
a wrillen 
description, 
highlighling 
lhe 
problem 


area. 
Label all significam 
nodes 
with corresponding 


eleclrical 
conditions. 


4. Be sure 
10 provide 
your 
name, 
voice 
phone 
number 
and 


company 
name. 


• 
714-898-8121 ~#¥@lIM&iflil. 


Whe1lusi1lg the Application 
Voice line: 


1. Identify 
your 
call as a Producl 
Queslion. 


2. Provide 
lhe product 
Pari Number 
(e.g., 
LX1562). 


3. Indicale 
if you 
have 
pre-sent 
a FAX. 


4. The 
receplionist 
will forward 
your 
call to the 
appropriate 
Engineer. 
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FACTORY-BASED 
SERVICES 
(cont'd.' 
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Linfinity has on-going product development 
activities in 
the Power Supply, Signal Conditioning and Data 
Communication product areas. 
Because we are a market- 


driven company, we are continuously searching for new 
ideas and better ways to service these markets. 
We 
encourage you to call us with product requirements you 
have identified as critical to your success. 
We will discuss 
our plans with you to see if our plans match your needs. 
We pledge to evaluate and respond to your requirements. 
Who knows, your product may be just around the corner' 


If you have a questioll about our Future Products: 


1. Call 714-898-8121. 
2. Tell the receptionist that you have a question about 
Future Products. 


3. The receptionist will forward you to the appropriate 
Marketing Engineer. 


Linfinity has instituted a program of Continuous Quality 
Improvement in all aspects of our business. 
Quality is an 
integral part of the daily operation of all departments 
company wide and not just the sole responsibility of the 
Quality department. The Quality function assists in 
facilitating new concepts and ideas within the company. 
while also acting as a clearing house and focal point for 
customer-critical inquiries. 
Section 2 is devoted solely to 


the explanation of Quality and Reliability at Linfinity. If 
you have questions relating to Quality and Reliability. 
simply refer to Section 2 for specific directions. 


FACTORY 
BASED 
SERVICES 
(cont'd.) 
'{.lM t'I'I:,?1{·lM H!'Mii' a·]il-tii fa ;,j:i.'ItG)wi) £1 


Understandably, there will be issues which require our 
attention. 
We want to resolve those issues quickly to your 


absolute satisfaction. 
If the regular channels don't work, 


please use your judgement in contacting the appropriate 
functional area and responsible Vice President. 


Functional 
Areas 


- 
~ Development 
- 
~ Manufacturing 
- 
~ Marketing 
-~ 
Sales 


For all complaints, 
compliments 
and 
outstanding 
issues: 


1. Call 714-898-8121. 
2. Tell the receptionist that you have a Development, 


Manufacturing, Marketing, or Sales Issue that you need 
to speak to someone about. 


3. Be prepared with your company name and location. 
4. The receptionist will forward your call appropriately. 


If after reviewing this information, you still aren't sure who 
to ask for or what to do, simply follow these instructions. 


For all other 
questions: 


1. Call 714-898-8121. 
2. Tell the receptionist that you have a General Question. 
3. Be prepared with your company name and location. 
4. The receptionist will forward your call appropriately. 
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PRODUCT 
DATABOOK 
1996/1997 


INTRO 
TO 
THE 
LINFINITY 
INFORMATION 
NETWORK 


addition, all documents are elec- 
tronically generated and stored on 
the UN network, providing the 
highest quality image available for 
FAXsystems. 
No more blurred or 
illegible documents. 


To provide our customers with the 
highest level of service possible, 
Linfinity has implemented the 
!,infinity Information lYetwork 
CIJ!Y). 
The UN network provides 


24-hour a day, 7-day a week, 
worldwide access to product 
documentation, 
instantly eliminating 


the age old problems of conflicting 
time zones and work schedules. 
Not only do our customers have 
instant access to existing product 
documentation, 
they are first in line 


for available documentation 
on 
newly released products. 
In 


It is our intention to provide fast, 
accurate, easy access to critical 
documentation 
giving our customers 


that competitive edge in the ever 
quickening race to market. 
Read on 


to find out how to enroll in UN and 
how to use it to your competitive 
advantage. 


1. Simply fill out the attached business reply card and 
drop it off at your nearest post office 


.• OR·· 


2. Call 714-898-8121 and ask to be enrolled in the 


Linfinity Information Network. 
- 
- 
- 
- 
- 
- + 


The receptionist will forward you to the 
responsible data-entry person. 
Be prepared 


to provide demographic 
information such as 


name, address, city, state, company 
name, 
and voice/fax phone numbers. 


Whether you use the reply card or the 
phone-in method, you will be assigned an 
ACCESScode allOWinguse of the system. 
Within two working days of receipt of your 
application, we will send you a personalized 
ACCESSCARDthat can be carried in your 
wallet or stored in your business card file. If 
at any time you lose the card or simply don't 
have it readily available, simply call the 
number above and we can provide your 
ACCESSnumber once you have provided the 
proper identification. 
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Simply call (714) 372-3848, any time of the day, any day of 
0 Call 714-372-3848. 


the week, from your FAX machine. 
The only prerequisites 
are 
an ACCESS number 
and a Document 
#. 


DON'T FORGETTHAT 
YOU 
MUST CALL FROM A FAXMACHINE 


IN ORDER TO RECEIVE THE REQUESTED DOCUMENT. 


Enter your ACCESS number 
found on the front of your access 
card. 
Document 
numbers 
can be found in this catalog in two 


locations. First, in the Selection Guides (sections 6 through 
10), each device type has a table labeled LIN Document 
#'5. 


In the table there are Full and Summary numbers. 
Full is a 


FAX document 
that represents 
a comprehensive, 
all inclusive 


data sheet that can have a significant number 
of pages. 


Summary is a FAX document 
that represents 
a condensed 
and 
consolidated 
version of the full data sheet that will typically 


have less than three pages. 
See the example 
below. 


IU!,,!.lrjm':'Wi,.l§ac' 1M. 
-located 
in Selection 
Guides 
& Index 


UN Document 
#'5 


Summary 
Full 
15402 
1540 


A second 
location where document 
numbers 
can be found is 


in the Procuct Index on page 5-6. 


The Product Index provides 
a comprehensive 
list of 
documents 
by device type. Once you are ready with your 


ACCESS and Document 
numbers, 
call the system and it will 
begin prompting 
you for information. 
For additional 
informa- 


tion, a flow chart and specific instructions 
are listed on the 


right side of this page. 


Enter Fax 
Document 
# 


For a Current Product Index, Request Document 
# 1000 


For a Current New Products 
Update List, Request Document 
# 1001 


The Network will immediately 
request your ACCESSNumber. 
Enter the number 
found 
on your 


ACCESS Card and 
it will be 
checked 
and verified 
by the 


network. 
In the event that the 
network 
rejects your ACCESS 


number, 
try entering 
the number 


again. 
If your 
number 
is still 


unrecognized, please call714-898- 
8121 
and 
ask 
for 
the 
UN 
coordina tor so we can fix the 
problem. 
• 


Youwill then be prompted for the 
document 
number 
of the fax you 


wish to receive. 
Enter any valid 


LIN Document 
#, 
found 
in all 
product selection guides (example 
thispage) and inthe ProductIndex 
(page 5-6). 
Your entry will be 
checked and the network willgive 
a brief description 
and page count 


of the selected fax document 


Confirm your selection by pressing 


111 for yes, or cancel your request 
by pressing '2' for no. 


Finally, you will be given 
the 
option 
of 
receiving 
your 
fax 


document by pressing [he pound 


,#! key, or returning 
to the main 
menu by pressing !1 


1 
• By returning 


to the main menu, 
you can select 


additional 
fax documents, 
for a 
toral of three documents per calL 


Our goal is to be able to provide our customers with fast and easy access to information 
at Linfinity. The UN network's first task is product data sheets but the future holds other 
capabilities as well. Access to other technical literature and documentation 
in addition to 
fulfillment activities for promotional 
programs are in the works. 
The pace of our 


industry is quickening 
at every corner and we fully intend to set the pace for the future. 
If you have any suggestions, 
questions 
or problems 
regarding the Network, please 
contact us at this number 714-898-8121 and ask for the UN coordinator. 
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PRODUCT 
SELECTION 
BY 
FUNCTION 


LX1552 
LX1553 
LX1554 
LX1555 
LX1562 
LX1563 
*LX1570 
*LXI571 
LX1823 
SG1524 
SG1524B 
SG1525A 
SG1526 
SG1526B 
SG1527A 
SG1529 
SG1825C 
SG1842 
SG1843 
SG1844 
SG1845 
SG1846 
SG2524 
SG2524B 
SG2525A 
SG2526 
SG2526B 
SG2527A 
SG2529 
SG2825C 
SG2842 
SG2843 
SG2844 
SG2845 
SG2846 
SG3524 
SG3524B 
SG3525A 
SG3526 
SG3526B 
SG3527A 
SG3529 
SG3561A 
SG3825C 
SG3842 
SG3843 
SG3844 
SG3845 
SG3846 
UCI842A 
UC1843A 
UCI844A 
UC1845A 
UC2842A 
UC2843A 
UC2844A 
UC2845A 
UC3842A 


Ultra-Low Start-Up Current, 
Current 
Mode PWM 
6-15 


Ultra-Low Start-Up Current, 
Current 
Mode PWM 
6-15 


Ultra-Low Start-Up Current, 
Current 
Mode PWM 
6-15 


Ultra-Low Start-Up Current, 
Current 
Mode PWM 
6-15 


second-Generation 
Power 
Factor 
Controller 
6-33 


second-Generation 
Power 
Factor 
Controller 
6-33 


Phase Mod. AC Synch. Sec.-Side Controller 
6-59 


Phase Mod. AC Synch. Sec.-Side Controller 
6-59 


High-Speed 
Current 
Mode PWM 
6-71 


Voltage Mode Pulse Width Modulator 
6-239 
Voltage Mode Pulse Width Modulator 
6-241 


Voltage Mode Pulse Width Modulator 
6-243 
Voltage Mode Pulse Width Modulator.. 
. 
6-245 
Voltage Mode Pulse Width Modulator 
6-247 
Voltage Mode Pulse Width Modulator 
6-243 


Voltage Mode Pulse Width Modulator 
6-249 


High-Speed 
Current 
Mode PWM . 
. 
6-267 
Current 
Mode Pulse Width Modulator 
6-275 
Current 
Mode Pulse Width Modulator 
6-275 
Current 
Mode Pulse Width Modulator.. 
. 
6-289 
Current 
Mode Pulse Width Modulator 
6-289 


Current 
Mode Pulse Width Modulator 
6-301 


Voltage Mode Pulse Width Modulator 
6-239 
Voltage Mode Pulse Width Modulator 
6-241 
Voltage Mode Pulse Width Modulator 
6-2 t3 
Voltage Mode Pulse Width Modulator 
6-245 


Voltage Mode Pulse Width Modulator. 
. 
6-247 


Voltage Mode Pulse Width Modulator 
6-243 


Voltage Mode Pulse Width Modulator 
6-249 


High-Speed 
Current 
Mode PWM 
6-267 
Current 
Mode Pulse Width Modulator 
6-275 
Current 
Mode Pulse Width Modulator.. 
. 
6-275 
Current 
Mode Pulse Width Modulator 
6-289 


Current 
Mode Pulse Width Modulator 
6-289 


Current 
Mode Pulse Width Modulator 
6-301 


Voltage Mode Pulse Width Modulator 
6-269 


Voltage Mode Pulse Width Modulator 
6-241 


Voltage Mode Pulse Width Modulator 
6-243 


Voltage Mode Pulse Width Modulator 
6-245 


Voltage Mode Pulse Width Modulator 
6-247 


Voltage Mode Pulse Width Modulator 
6-243 


Voltage Mode Pulse Width Modulator 
6-249 


Power 
Factor Controller 
6-325 


High-Speed 
Current Mode PWM 
6-267 
Current 
Mode Pulse Width Modulator 
6-275 
Current Mode Pulse Width Modulator 
6-275 


Current Mode Pulse Width Modulator. 
. 
6-289 


Current 
Mode Pulse Width Modulator 
6-289 
Current 
Mode Pulse Width ~Iodulator 
6-301 


Current 
Mode PWM Controller 
6-357 


Current 
Mode PWM Controller. 
. 
6-357 


Current 
Mode PWM Controller 
6-357 


Current 
Mode PWM Controller 
6-357 


Current 
Mode PWM Controller 
6-357 


Current 
Mode PWM Controller 
6-357 


Current 
Mode 
PWM Controller 
6-357 


Current 
Mode PWM Controller 
6-357 


Current 
Mode PWM Controller 
6-357 


PWM IC Controllers 
(continued) 


UC3843A 
Current 
Mode PWM Controller.. 
. 
6-357 


UC3844A 
Current 
Mode PWM Controller 
6-357 


UC3845A 
Current 
Mode PWM Controller. 
. 
6-357 


Low Dropout 
Positive 
Voltage Regulators 


*LX8020 
mtra-Low Dropout Regulator (ULDO'M) 
6-99 
*LX8020A 
Ultra-Low Dropout Regulator (ULDO'M) 
6-99 
*LX8020-28 
Ultra-Low Dropout Regulator (ULDO'M) 
6-99 


*LX8020A-28 
Ultra-Low Dropout Regulator (ULDO''') 
6-99 
*LX8020-30 
mtra-Low Dropout Regulator (ULDO'M) 
6-99 


*LX8020A-30 
mtra-Low Dropout Regulator (ULDO'M) 
6-99 


*LX8020-33 
mtra-Low Dropout Regulator (ULDIY") 
6-99 
*LX8020A-33 
mtra-Low Dropout Regulator (ULDO'M) 
6-99 


*LX8020-48 
mtra-Low Dropout Regulator (ULDO'M) 
6-99 


*LX8020A-48 
Ultra-Low Dropout Regulator (ULDO'M) 
6-99 
*LX8020-50 
Ultra-Low Dropout Regulator (ULDO'M) 
6-99 
*LX8020A-50 
mtra-Low Dropout Regulator (ULDO'M) 
6-99 
*LX8383 
7.5ALDOPositive Adj. Regulator 
6-103 


*LX8383A 
7.5ALDOPositive Adj. Regulator 
6-103 


LX8384 
5A LDO Positive 
Adj_ Regulator 
6-111 
LX8384A 
5A LDO Positive 
Adj. Regulator 
6-111 
LX8385 
3A LDO Positive 
Adj. Regulator 
6-119 


LX8386 
1.5A LDO Positive 
Adj. Regulator 
6-127 


*LX8554 
5A Extremely LDOPositive Adj. Regulator 
6-135 
*LX8582A 
8.5A LDOPositive Adj. Regulator 
6-137 


*LX8584 
7ALDOPositive Adj. Regulator.. 
. 
6-139 


*LX8584A 
7ALDOPositive Adj. Regulator 
6-139 
*LX8584B 
7ALDOPositiveAdj. 
Regulator 
6-139 


LX8585 
4.6A LDO Positive 
Adj. Regulator 
6-141 


LX8585A 
4.6A LDO Positive 
Adj. Regulator 
6-141 


*LX8586 
6A LDOPositive Adj. Regulator 
6-143 
*LX8586A 
6A LDOPositive Adj. Regulator 
6-143 


*LX8587 
3A LDOPositive Adj. Regulator 
6-149 


*LX8587A 
3A LDOPositive Adj. Regulator 
6-149 


LX8940 
5V LDO Regulator. 
. 
6-151 


*LX8941 
Adjustable Low Dropout Regulator 
6-155 


Stone/are/ Linear Voltage Regulators 


800mA LDOSource & Sink 2.85V Regulator 
6-81 


Positive Fixed Voltage Regulator. 
. 
6-227 
Positive Adjustable 
Voltage Regulator 
6-229 


Positive Adjustable 
Voltage Regulator 
6-229 


Rad Hard 1.5A Adjustable 
Voltage Regulator 
6-231 


Negati,·e Fixed Voltage Regulator 
6-233 
Negative 
Fixed Voltage Regulator 
6-233 


Negative 
Fixed Voltage Regulator 
6-233 
Negative 
Fixed Voltage Regulator 
6-233 
egative 
Fixed Voltage Regulator 
6-233 
Negative 
Fixed Voltage Regulator 
6-233 
Negative 
Fixed Voltage Regulator 
6-233 


1.5A Negative Adjustable 
Voltage Regulator 
6-235 
1.5A Negative 
Adjustable 
Voltage Regulator 
6-235 
Positive Fixed Voltage Regulator 
6-237 


Positive Fixed Voltage Regulator 
6-237 


Positive 
FixeC: Voltage 
Regulator 
6-237 
Positive Fixed Voltage Regulator 
6-237 
Positive Fixed Voltage Regulator 
6-237 


*LX5285 
SG109 
SG117 
SG117A 
SGR117A 
SG120-5 
SG120-52 
SG120-8 
SG120-12 
SG120-15 
SG120-18 
SG120-20 
SG137 
SG137A 
SG140-5 
SG140A-5 
SG140-6 
SG140-8 
SG140-12 
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SG140A-12 
SG140-15 
SG140A-15 
SG140-18 
SG140-24 
SG1532 
SG217 
SG217A 
SG237 
SG237A 
SG2532 
SG29055 
SG29055A 
SG29085 
SG29085A 
SG29125 
SG29125A 
SG309 
SG317 
SG317A 
SG337 
SG337A 
SG3532 
SG723 
SG7805 
SG7806 
SG7808 
SG7812 
SG7815 
SG7818 
SG7820 
SG7824 
SG7805A 
SG7806A 
SG7808A 
SG7812A 
5SG7815A 
SG7818A 
SG7820A 
SG7824A 
SG7905 
SG7905.2 
SG7908 
SG7912 
SG7915 
SG7918 
SG7920 
SG7924 
SG7905A 
SG7905.2A 
SG7908A 
SG7912A 
SG7915A 
SG7918A 
SG7920A 
SG7924A 


Positive Fixed Voltage Regulator 
6-237 


Positive Fixed Voltage Regulator 
6-237 
Positive Fixed Voltage Regulator. 
. 6-237 
Positive Fixed Voltage Regulator. 
. 
6-237 
Positive Fixed Voltage Regulator. 
.. 
6-237 


Precision 
Positive 
Adjustable 
Voltage 
Regulator 
6-251 
Positive Adjustable 
Voltage Regulator 
6-229 


Positive Adjustable 
Voltage Regulator. 
.. 
6-229 


1.5A Negative Adjustable 
Voltage Regulator 
6-235 


1.5A Negative Adjustable 
Voltage Regulator 
6-235 


Precision 
Positive 
Adjustable 
Voltage 
Regulator 
6-251 
Low Dropout 
Dual Regulator - 
5V, 5V 
6-303 


Low Dropout 
Dual Regulator - 
5V, 5V 
6-303 


Low Dropout 
Dual Regulator 
- 
8.2V, 5V 
6-305 


Low Dropout 
Dual Regulator 
- 
8.2V, 5V 
6-305 


Low Dropout 
Dual Regulator - 
12V. 5V 
6-307 


Low Dropout 
Dual Regulator 
- 
12V. SV.. 
.. 
6-307 
Positive Fixed Voltage Regulator. 
.. 
6-227 
Positive Adjustable 
Voltage Regulator. 
.. 
6-229 
Positive Adjustable 
Voltage Regulator. 
. 
6-229 
1.5A 
egative Adjustable 
Voltage Regulator 
6-235 
l.5A Negative Adjustable 
Voltage Regulator 
6-235 


Precision 
Positive 
Adjustable 
Voltage 
Regulator 
6-251 
Precision 
Positive Adjustable 
Voltage Regulator 
6-345 


Positive Fixed Voltage Regulator 
- 5.0V 
6-347 
Positive Fixed Voltage Regulator 
- 6.ov. 
.. 
6-317 
Positive Fixed Voltage Regulator 
- 8.0V. 
.. 
6-3••7 
Positive Fixed Voltage Regulator 
- 12V 
6-3••7 


Positive Fixed Voltage Regulator 
- 15V 
6-317 


Positive Fixed Voltage Regulator 
- 18V. 
.. 
6-317 


Positive Fixed Voltage Regulator 
- 20V 
6-347 


Positive Fixed Voltage Regulator 
- 24V 
6-347 


Positive Fixed Voltage Regulator 
- 5.0V 
6-347 
Positive Fixed Voltage Regulator 
- 6.ov 
6-3-1- 


Positive Fixed Voltage Regulator 
- 8.0V 
6-3-17 
Positive Fixed Voltage Regulator 
- 12V 
6-3-17 
Positive Fixed Voltage Regulator 
- 15V 
6-3·17 
Positive Fixed Voltage Regulator 
- 18V 
6-347 


Positive Fixed Voltage Regulator 
- 20V 
6-347 


Positive 
Fixed Voltage Regulator 
- 24V 
6-347 
Negative 
Fixed Voltage Regulator 
- 5.0v 
6-3-i9 
Negative 
Fixed Voltage Regulator 
- 6.oV 
6-349 
Negative 
FLxed Voltage Regulator 
- 8.0V 
6-3'19 
Negative 
Fixed Voltage Regulator 
- 12V 
6-319 
Negative 
Fixed Voltage Regulator 
- 15V 
6-3"9 
Negative 
Fixed Voltage Regulator 
- 18V 
6-349 
Negative 
Fixed Voltage Regulator 
- 20V 
6-349 
Negative 
Fixed Voltage Regulator 
- 24V 
6-349 
Negative 
Fixed Voltage Regulator 
- 50v 
6-349 
Negative 
Fixed Voltage Regulator 
- 6.ov 
6-349 
egative 
Fixed Voltage Regulator 
- 8.0V 
6-3••9 
Negative 
Fixed Voltage Regulator 
- 12V.. 
.. 
6-3••9 
Negative 
Fixed Voltage Regulator 
- 15V 
6-3"9 
Negative 
Fixed Voltage Regulator 
- 18V 
6-349 


Negative 
Fixed Voltage Regulator 
- 20V 
6-349 
Negative 
Fixed Voltage Regulator 
- 24V 
6-349 


LX7001 
*LX7705 
MC33064 
MC33164-3 
MC34064 
MC34164-3 
SG1543 
SG1544 
SG1548 
SG2543 
SG254 1 
SG2548 
SG33164 
SG3••16·1 
SG3543 
SG3544 
SG3546 
SG3548 


MOSFET Drivers 
SG1626 
SG1644 
SG2626 
SG2644 
SG3626 
SG3644 


TransientImmune 
Voltage 
Supervisor. 
.. 
6-85 


5V Supply 
Vollage 
Supervisor 
wi Reference 
6-95 
Undervoitage 
Sensing 
Circuit.. 
.. 
6-207 


3V Undervoltage 
Sensing 
Circuit. 
.. . 6-217 


Undervoltage 
Sensing 
Circult 
6-207 


3VUndervoitage 
Sensing 
Circuit 
. 
.. 
6-217 


Power Supply Output 
Supervisory 
Circuit 
6-255 


Low Voltage 
Supervisory 
Circuit 
.... 
..6-257 


Quad 
Power Fault Monitor. 
.. .... 6-259 


Power Supply Output 
Supervisory 
Circuit. 
. 6-255 


Low Voltage 
Supervisory 
Circuit. 
. 
6-257 
Quad 
Power 
Fault Monitor. 
. 
6-259 
~1icropower 
Sensing Circuit. 
.. 6-309 
Micropower 
Sensing Circuit 
6-309 


Power Supply Output 
Supervisory 
Circuit 
6-255 
Low Voltage SuperVisory 
Circuit 
6-257 


3.3V Undervoltage 
Sensing Circuit. 
.. 
6-317 


Quad 
Power 
Fault Monitor 
6-259 • 


Dual High-Speed 
MOSFET Driver. 
.. 6-263 
Dual lIigh-Speed 
MOSFET Driver. 
. 
6-265 


Dual lligh-Speed 
MOSFET Driver. 
. 
6-263 
Dual High-Speed 
MOSFET Driver 
6-265 


Dual lligh-Speed 
MOSFET Driver 
6-263 


Dual lligh-Speed 
MOSFET Driver 
6-265 


Support Funcnons 
SGI540 
Off-Line Start-Up Controller.. 
. 
6-253 
SG1549 
Current Sense Latch.. 
.. 
6-261 


SG2540 
Off-Line Start-Up Controller.. 
.6-253 


SG2549 
Current Sense Latch 
6-261 


SG3540 
Off-Line Start-Up Controller 
6-253 
SG3549 
Current Sense Latch.. 
.. 
6-261 


Switching 
Regulator 
Output Stages 


SM600 
SWitching Regulator 
Power Output 
Stages 
6-351 


SM601 
SWitching Regulator 
Power Output 
Stages 
6-351 


SM602 
SWitching Regulator 
Power 
Output 
Stages... 
.. 
6-351 


SM610 
Switching 
Regulator 
Power Output 
Stages 
6-351 


SM611 
SWitching Regulator 
Power 
Output 
Stages 
6-351 


SM612 
Switching 
Regulator 
Power Output 
Stages 
6-351 


S~1625 
SWitching Regulator 
Power 
Output 
Stages 
6-353 
SM626 
Switching 
Regulator 
Power Output 
Stages 
6-353 
SM627 
SWitching Regulator 
Power 
Output 
Stages.. 
.. 6-353 
SM645 
SWitching Regulator 
Power 
Output 
Stages 
6-355 


SM646 
SWitching Regulator 
Power 
Output 
Stages 
6-355 


SM647 
Switching 
Regulator 
Power 
Output 
Stages. 
.. 
6-355 


Custolllizable 
CCFL Inverter 
Module. 
...6-159 


Custolllizable 
CCFL Inverter 
Module 
6-159 


Floating Outpllt Drive, ClIst. CCFLInv. Modllle 
6-169 
Floatillg 
OutPllt Drive, ClIst. CCFLInv. Modllle 
6-169 
Wide /t.put 
CCFL Inverter 
Module 
6-185 
5V CCFL Inverter 
Module 
6-191 


*LXM1590 
*LXM1591 
*LXM1592 
*LXM1593 
*LXM1596-01 
*LXM1597-01 
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Modular 
Products 
(continued) 


*LXMI598-01 
I2VCCFL Inverter Module.. 
. 
6-197 
*LXMI600-05 
5V Pentium* Pro VRM 
6-203 
*LXMI600A-05 5V Pentium Pro VRM . 
. 
6-203 
*LXMI600-12 
I2V Pentium Pro VRM.. 
..6-203 


*LXMI600A-12 I2V Pentium Pro VRM.. 
. 
6-203 


DATA COMMUNICATIONS 
CIRCUITS 


SCSI Terminators 
LX5107 
9-Line Low Cap., J1l'ower SCSI Terminator 
7-5 


LX5202 
18-Line J1l'ower SCSI Terminator.. 
. 
7-11 


LX5203 
9-Line SCSI Active Terminator.. 
.. 
7-15 


LX5204 
9-Line Hot Swap, J1l'ower SCSI Terminator 
7-19 


LX5207 
18-Line Low Cap., J1l'ower SCSI Terminator 
7-23 


LX5208 
18-Line Low Cap., J1l'ower SCSI Terminator 
7-27 


LX5212 
9-Line Low Cap., J1l'ower SCSI Terminator 
7-31 
LX5213 
9-Line Low Cap., J1l'ower SCSI Terminator 
7-35 


LX5218 
Low Voltage, 9-Channel 
SCSI Terminator.. 
.. 7-39 


LX5219 
Low Voltage, 9-Channel 
SCSI Terminator 
7-39 
*LX5285 
800mA LDO Source & Sink 2.85V Regulator 
6-81 


SCSI Transceivers 
*LX5268 
40MHzSingle-Ended6-Cban.Bus Transceiver 
7-51 


*LX5269 
40MHzSingle-Ended6-Cban.Bus Transceiver 
7-59 


Operational 
Amplifiers 


SGI43 
High-Voltage Operational 
Amplifier 
8-45 


SGI436 
High-Voltage Operational 
Amplifier 
8-49 


SGI536 
l!igh-Voltage Operational 
Amplifier 
8-49 


LM385 
LM385B 
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Linfinity 
Comments 
I Differences 
I 
Part # 
Linfinity 
Improved 
Alternate 


1.SA Low Dropout 
Positive 
Adjustable 
Regulator 
LX8386 


3A Low Dropout 
Positive 
Adjustable 
Regulator 
LX838S 
LX838S·33 
Fixed 3.3V Version 


SA Low Dropout 
Positive 
Adjustable 
Regulator 
LX8384 
LX8384·33 
Fixed 3.3V Version 


CH1526 
Dual Output 
Regulating 
PWM 
5G1526 
Direct 
Replacement 


CH 1524 
Dual Output 
Regulating 
PWM 
5G1524 
Direct 
Replacement 


CH1524A 
Improved 
Dual Output 
Regulating 
PWM, 1%V", 
5G1524B 
Direct 
Replacement 


CH1525A 
Improved 
Dual Output 
Regulating 
PWM, 1%V", 
5G1525A 
Direct 
Replacement 


C51527A 
Improved 
Dual Output 
Regulating 
PWM, l%V", 
5G1527A 
Direct 
Replacement 


C51842 
Current 
Mode 
PWM 
5G1842 
Direct 
Replacement 


C51843 
Current 
Mode 
PWM 
5G1843 
Direct 
Replacement 


C52524 
Dual output 
Regulating 
PWM 
5G2524 
Direct 
Replacement 


C52524A 
Improved 
Dual Output 
Regulating 
PWM, 1%V'Ef 
5G2524B 
Direct 
Replacement 


C52525A 
Improved 
Dual Output 
Regulating 
PWM, 1%V'Ef 
5G2525A 
Direct 
Replacement 


C52526 
Dual Output 
Regulating 
PWM 
5G2526 
Direct 
Replacement 


C52527A 
Improved 
Dual Output 
Regulating 
PWM, 1%V", 
5G2527A 
Direct 
Replacement 


C52842A 
Current 
Mode 
PWM (ind 
temp) 
5G2842 
Direct 
Replacement 


C52843A 
Current 
Mode 
PWM (ind 
temp) 
5G2843 
Direct 
Replacement 


C52844 
Current 
Mode 
PWM (ind 
temp) 
5G2844 
Direct 
Replacement 


C52845 
Current 
Mode 
PWM (ind 
temp) 
5G2845 
Direct 
Replacement 


C53524 
Dual Output 
Regulating 
PWM 
5G3524 
Direct 
Replacement 


C53524A 
Improved 
Dual Output 
Regulating 
PWM, 1%V", 
5G3524B 
Direct 
Replacement 


C53842A 
Current 
Mode 
PWM (comm 
temp) 
5G3842 
Direct 
Replacement 


C53843A 
Current 
Mode 
PWM (comm 
temp) 
5G3843 
Direct 
Replacement 


C53844 
Current 
Mode 
PWM (comm 
temp) 
5G3844 
Direct 
Replacement 


C53845 
Current 
Mode 
PWM (comm 
temp) 
5G3845 
Direct 
Replacement 
.. 


0521507 
SCSI Active 
Terminator, 
9 Channel 
LXS107 


UA109 
Positive 
Fixed Voltage 
Regulator, 
5V 
5G109 
Direct 
Replacement 
UAl17 
Positive 
Adjustable 
Voltage 
Regulator 
5Gl17 
Direct 
Replacement 
UA1524 
Dual Output 
Regulating 
PWM 
5G1524 
Direct 
Replacement 
UA209 
Positive 
Fixed Voltag 
Regulator, 
5V 
5G209 
Direct 
Replacement 
UA2524 
Dual Output 
Regulating 
PWM 
5G2524 
Direct 
Replacement 
UA309 
Positive 
Fixed Voltage 
Regulator, 
5V 
5G309 
Direct 
Replacement 


UA317 
Positive 
Adjustable 
Voltage 
Regulator 
5G317 
Direct 
Replacement 
UA3524 
Dual Output 
Regulating 
PWM 
5G3524 
Direct 
Replacement 
UA55450 
Dual Peripheral 
Positive 
AND Driver 
5G55450B 
Direct 
Replacement 
UA55452 
Dual Peripheral 
NAND Driver 
5G55452B 
Direct 
Replacement 


UA55462 
Dual Peripheral 
NAND Driver 
5G55462 
Direct 
Replacement 


UA75450 
Dual Peripheral 
Positive 
AND Driver 
5G75450B 
Direct 
Replacement 


UA75451 
Dual Peripheral 
Positive 
AND Driver 
5G75451B 
Direct 
Replacement 


UA75452 
Dual Peripheral 
NAND Driver 
5G75452B 
Direct 
Replacement 


UA75453 
Dual Peripheral 
OR Driver 
5G75453B 
Direct 
Replacement 
UA75461 
Dual Peripheral 
Positive 
AND Driver 
5G75461 
Direct 
Replacement 
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Product 
Description 
Comments 
/ Differences 
/ 
Linfinity 
Improved 
Alternate 


UA75462 


UA7805-M 


UA7806-M 


UA7808-M 


UA7812-M 


UA7815-M 


UA7820-M 


UA7824-M 


UA7905-M 


UA7908-M 


UA7912-M 


UA7915-M 


UA9665 


UA9666 


UA9667 


Dual Peripheral 
NAND Driver 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Fixed Voltage 
Regulator, 
6V 


Positive 
Fixed Voltage 
Regulator, 
8V 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
15V 


Positive 
Fixed Voltage 
Regulator, 
20V 


Positive 
Fixed Voltage 
Regulator, 
24V 
Negative 
Fixed Voltage 
Regulator, 
5V 


Negative 
Fixed Voltage 
Regulator, 
8V 


Negative 
Fixed Voltage 
Regulator, 
12V 
Negative 
Fixed Voltage 
Regulator, 
15V 


Medium 
Current 
Driver Array, VCE = 50V, loUT= O.5A 


Medium 
Current 
Driver Array, VCE = 50V, lOUT= O.5A 
Medium 
Current 
Driver Array, VCE = 50V, lOUT= O.5A 


SG75462 


SG7805 


SG7806 


SG7808 


SG7812 


SG7815 


SG7820 


SG7824 


SG7905 


SG7908 


SG7912 


SG7915 


SG2001 


SG2002 


SG2003 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
• 


LM117 


LM117A 


LM137 
LM317 


LM317A 


LM337 


LT1083 


LT1084 


LT1085 


LT1086 


LT1242 
LT1243 


LT1244 


LT1245 


LT137A 


LT1431 
LT1524 


LT1525A 


LT1526 


LT1527A 


LT1584 


LT1585 
LT1587 


LT1842 


LT1843 


LT2524 


LT2524A 


LT2526 


LT337A 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adj. 
Voltage 
Regulator 
- High Performance 


Negative 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 
Positive Adj. 
Voltage 
Regulator 
- High Performance 


Negative 
Adjustable 
Voltage 
Regulator 


7.5A 
Low Dropout 
Positive Adjustable 
Regulator 


5A Low Dropout 
Positive Adjustable 
Regulator 


3A Low Dropout 
Positive 
Adjustable 
Regulator 


1.5A Low Dropout 
Positive Adjustable 
Regulator 


Low Start-Up 
Current, Current Mode 
PWM 
Low Start-Up 
Current, Current Mode 
PWM 


Low Start-Up 
Current, Current Mode 
PWM 


Low Start-Up 
Current, Current Mode 
PWM 


Negative 
Adj. Voltage 
Regulator 
- High Performance 


Adjustable 
Shunt Reference 
(0.4%) 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


7A Low Dropout 
Positive 
Adjustable 
Regulator 


4A Low Dropout 
Positive 
Adjustable 
Regulator 


3A Low Dropout 
Positive Adjustable 
Regulator 


Current 
Mode 
PWM 


Current 
Mode 
PWM 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% VR" 


Dual Output 
Regulating 
PWM 


Negative 
Adj. Voltage 
Regulator 
- High Performance 


SG117 


SG117A 
SG137 


SG317 


SG317A 


SG337 
LX8383 


LX8384 


LX8385 


LX8386 


LX1552 


LX1553 


LX1554 


LX1555 


SG137A 


LX1431 


SG1524 


SG1525A 


SG1526 


SG1527A 


LX8584 


LX8585 


LX8587 


SG1842 


SG1843 


SG2524 


SG2524B 


SG2526 


SG337A 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct Replace./ 
Lower Supply Voltage 


Direct Replace./ 
Lower Supply Voltage 


Direct Replace./ 
Lower Supply Voltage 


Direct Replace./ 
Lower Supply Voltage 


Different 
Pinout /l'lo 
C.S. Blanking 


Different 
Pinout /l'lo 
C.S. Blanking 


Different 
Pinout /l'lo 
C.S. Blanking 


Different 
Pinout 
/l'lo 
C.S. Blanking 


Direct 
Replacement 


Different 
Pinout / LX6431B 
available 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
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Product 
Description 
Comments I Differences 
I 
linfinity 
Improved 
Alternate 


LT3524 


LT3525A 


LT3526 


LT3527 


SG1524 


SG1525A 


SG1527A 


SG2524 


SG3524 


SG3525A 


SG3527A 


UC1846 
UC3846 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Dual Output 
Regulating 
PWM 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 
Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Current 
Mode 
PWM 
Current 
Mode 
PWM 


SG3524 


SG3525A 


SG3526 


SG3527A 


SG1524 


SG1525A 


SG1527A 


SG2524 


SG3524 


SG3525A 


SG3527A 


SG1846 


SG3846 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


LM109 


LM117 


LM137 


LM140-12 


LM140-15 


LM140-18 


LM140-24 
LM209 


LM217 


LM237 
LM309 


LM317 


LM337 


MAD1103F 


MAD1104F 


MAD1108C 


MC1403 


MC1411 


MC1412 


MC1413 


MC1416 


MC1436 


MC1503 


MC1536 


MC1723 


MC33064x·5 


MC33164x·3 
MC33164x·5 


MC34064x·5 
MC34164x·3 


MC34164x·5 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive Adjustable 
Voltage 
Regulator 


Negative 
Adjustable 
Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
15V 
Positive 
Fixed Voltage 
Regulator, 
18V 


Positive 
Fixed Voltage 
Regulator, 
24V 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Adjustable 
Voltage 
Regulator 


Negative 
Adjustable 
Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Adjustable 
Voltage 
Regulator 


Negative 
Adjustable 
Voltage 
Regulator 


16 Diode 
Array 


4 Common 
Anode, 
4 Common 
Cathode 
Diode Array 
8 Straight 
Thru Diodes 


Precision 
2.5V Reference 


Medium 
Current 
Driver Array, V" = 50V, lOUT= O.5A 


Medium 
Current 
Driver Array, V" = 50V, loUT= O.5A 


Medium 
Current 
Driver Array, V" = 50V, 'oUT= O.5A 


Medium 
Current 
Driver Array, V" = 50V, lour = O.5A 
High Voltage 
Operational 
Amplifier 


Precision 
2.5V Reference 


High Voltage 
Operational 
Amplifier 


Positive 
Adjustable 
Voltage 
Regulator 


5V Undervoltage 
Sensing Circuit (ind. temp.) 


3V Undervoltage 
Sensing Circuit (ind. temp.) 
5V Undervoltage 
Sensing Circuit (ind. temp) 


5V Undervoltage 
Sensing Circuit (comm. 
temp.) 
3V Undervoltage 
Sensing Circuit (comm. 
temp.) 


5V Undervoltage 
Sensing Circuit (comm. 
temp.) 


SG109 


SG117 
SG137 


SG140-12 


SG140-15 


SG140-18 


SG140-24 


SG209 


SG217 
SG237 


SG309 


SG317 


SG337 


SG5772F 


SG5774F 


SG6101J 


SG3503 


SG2001 
SG2002 


SG2003 


SG2004 


SG1436 


SG1503 


SG1536 


SG723 


MC33064 


MC33164·3 


SG33164 
MC34064 


MC34164·3 


SG34164 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
ILX70011 
avail. 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
ILX7001C 
avail. 
Direct 
Replacement 


Direct 
Replacement 
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Product 
Description 


MC7805 


MC7805A 


MC7806 


MC7806A 


MC7808 


MC7808A 


MC7812 


MC7812A 


MC7815 
MC7815A 


MC7820 


MC7820A 


MC7824 


MC7824A 


MC7905 


MC7905A 
MC7905.2 


MC7905.2A 


MC7908 


MC7908A 


MC7912 
MC7912A 


MC7915 


MC7915A 


MC7918 


MC7918A 


MC7920 


MC7920A 


SG1525A 


SG1526 


SG1527A 


SG2525A 


SG2526 


SG2527A 


SG3525A 
SG3526 


TL431 
TL431A 


TL431B 


UC2842A 


UC2842B 


UC2843A 


UC2843B 
UC2844A 


UC2844B 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Fixed Voltage 
Regulator, 
6V 


Positive 
Fixed Voltage 
Regulator, 
6V 


Positive 
Fixed Voltage 
Regulator, 
8V 


Positive 
Fixed Voltage 
Regulator, 
8V 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
15V 


Positive 
Fixed Voltage 
Regulator, 
15V 


Positive 
Fixed Voltage 
Regulator, 
20V 


Positive 
Fixed Voltage 
Regulator, 
20V 


Positive 
Fixed Voltage 
Regulator, 
24V 


Positive 
Fixed Voltage 
Regulator, 
24V 


Negative 
Fixed Voltage 
Regulator, 
5V 


Negative 
Fixed Voltage 
Regulator, 
5V 


Negative 
Fixed Voltage 
Regulator, 
5.2V 


Negative 
Fixed Voltage 
Regulator, 
5.2V 


Negative 
Fixed Voltage 
Regulator, 
8V 


Negative 
Fixed Voltage 
Regulator, 
8V 


Negative 
Fixed Voltage 
Regulator, 
12V 
Negative 
Fixed Voltage 
Regulator, 
12V 


Negative 
Fixed Voltage 
Regulator, 
15V 


Negative 
Fixed Voltage 
Regulator, 
15V 


Negative 
Fixed Voltage 
Regulator, 
18V 


Negative 
Fixed Voltage 
Regulator, 
18V 


Negative 
Fixed Voltage 
Regulator, 
20V 


Negative 
Fixed Voltage 
Regulator, 
20V 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 
Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% VR" 


Improved 
Dual Output 
Regulating 
PWM, 1% VR" 


Dual Output 
Regulating 
PWM 


Adjustable 
Shunt Reference 
(2%) 
Adjustable 
Shunt Reference 
(1%) 


Adjustable 
Shunt Reference 
(1%) 


Current Mode 
PWM (ind. 
temp.) 
Current Mode 
PWM (ind. temp.) 


Current Mode 
PWM (ind. temp.) 


Current Mode 
PWM (ind. temp.) 


Current Mode 
PWM (ind. temp.) 


Current Mode 
PWM (ind. temp.) 


SG7805 


SG7805A 


SG7806 


SG7806A 


SG7808 


SG7808A 


SG7812 


SG7812A 


SG7815 


SG7815A 


SG7820 


SG7820A 


SG7824 


SG7824A 


SG7905 


SG7905A 


SG7905.2 


SG7905.2A 


SG7908 


SG7908A 


SG7912 
SG7912A 


SG7915 


SG7915A 


SG7918 


SG7918A 


SG7920 


SG7920A 
SG1525A 


SG1526 


SG1527A 


SG2525A 


SG2526 
SG2527A 


SG3525A 


SG3526 


TL431 


TL431A 
TL431A 


SG2842 


UC2842A 


SG2843 


UC2843A 


SG2844 


UC2844A 


Comments 
I Differences 
I 
Linfinity 
Improved 
Alternate 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 
I LX6431 
avail. 


Direct 
Replacement 
I LX6431A 
avail. 


Direct 
Replacement 
I LX6431A 
avail. 


Direct 
Replacement 
Direct 
Replacement 
I LX15521 avail. 


Direct 
Replacement 


Direct 
Replacement 
I LX15531 avail. 
Direct 
Replacement 


Direct 
Replacement 
I LX15541 avail. 


• 


OLINFrNITY 


MICI{Of.lECTKONICS 


PRODUCT 
DATABOOK 
1996/1997 


Product 
Description 
Comments 
1 Differences 
1 
Linfinity 
Improved 
Alternate 


UC2845A 


UC2845B 
UC3842A 


UC3842B 


UC3843A 


UC3843B 


UC3844A 


UC3844B 


UC3845A 


UC3845B 


0555325 
0555451 


0555452 


0555454 


0555461 


0555462 


0555463 


0555464 
0555470 


0555471 


FSA2002M 


FSA2003M 


FSA2500M 
FSA2719M 


FSA2721M 
LM103-3.0 


LM103-3.3 


LM103-3.6 


LM103-3.9 


LM109 


LMl17 


LM120-05 


LM120-08 


LM120-12 


LM120-15 


LM120-18 


LM120-20 
LM120-5.2 


LM137 


LM140-05 


LM140-06 


LM140-08 


LM1~0-12 
LM140-15 
LM140-18 


Current Mode 
PWM (ind. temp.) 


Current Mode 
PWM (ind. temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


SG2845 


UC2845A 


SG3842 


UC3842A 


SG3B43 


UC3843A 


SG3844 


UC3844A 


SG3845 


UC3845A 


Dual Source 
/ Dual Sink Memory 
Driver 


Dual Peripheral 
Positive AND Driver 


Dual Peripheral 
NAND Driver 


Dual Peripheral 
OR Driver 


Dual Peripheral 
Positive AND Driver 


Dual Peripheral 
NAND Driver 
Dual Peripheral 
OR Driver 


Dual Peripheral 
NOR Driver 
Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
Positive 
AND Driver 


8 Common 
Cathode 
Diode 
Array 


8 Common 
Anode 
Diode 
Array 
16 Diode 
Array 


8 Straight 
Thru Diodes 


7 Straight 
Thru Diodes 


Voltage 
Reference, 
3.0V 


Voltage 
Reference, 
3.3V 


Voltage 
Reference, 
3.6V 


Voltage 
Reference, 
3.9V 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Adjustable 
Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator, 
5V 


Negative 
Fixed Voltage 
Regulator, 
8V 


Negative 
Fixed Voltage 
Regulator, 
12V 


Negative 
Fixed Voltage 
Regulator, 
15V 


Negative 
Fixed Voltage 
Regulator, 
18V 


Negative 
Fixed Voltage 
Regulator, 
20V 


Negative 
Fixed Voltage 
Regulator, 
5. 2V 


Negative 
Adjustable 
Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Fixed Voltage 
Regulator, 
6V 


Positive 
Fixed Voltage 
Regulator, 
8V 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
15V 


Positive 
Fixed Voltage 
Regulator, 
18V 


SG55325 


SG55451 


SG55452 


SG55454 


SG55451 


SG55462 


SG55463 


SG55464 
SG55470 


SG55471 


SG5768F 
SG5770F 


SG5772F 
SG6101J 


SG6100F 


SG103-3.0 


SG103-3.3 


SG103-3.6 


SG103-3.9 


SG109 


SGl17 


SG120-05 


SG120-08 


SG120-12 


SG120-15 


SG120-18 


SG120-20 


SG120-5.2 


SG137 
SG140-05 


SG140-06 


SG140-08 


SG140-12 


SG140-15 


SG140-18 


Direct 
Replacement 


Direct 
Replacement 
I LX15551 avail. 


Direct 
Replacement 


Direct 
Replacement 
1LX1552C 
avail. 


Direct 
Replacement 


Direct 
Replacement 
1 LX1553C 
avail. 


Direct 
Replacement 


Direct 
Replacement 
1LX1554C 
avail. 


Direct 
Replacement 


Direct 
Replacement 
1LX1555C 
avail. 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


OLINFINITY 


MICI<OELECTRONICS 


PRODUCT 
DATABOOK 
1996/1997 


Product 
Description 
Comments 
I Differences 
I 
linfinity 
Improved 
Alternate 
linfinlty 
Part # 


LM140-20 


LM143 
LM1524 


LM209 


LM217 


LM237 


LM2524 


LM2935 


LM2985 


LM309 


LM317 
LM337 


LM3524 
LM431 A 


LM723 


MAD1105 


MAD1106 


MAD1107 


MAD1109 


UA109 


UA117 


UA1524 


UA2524 


UA309 


UA317 


UA3524 
UA55450 


UA55452 


UA55462 


UA75450 


UA75451 


UA75452 


UA75453 


UA75461 


UA75462 


UA7805-M 


UA7806-M 


UA7808-M 
UA7812-M 


UA7815-M 
UA7820-M 


UA7824-M 


UA7905-M 


UA7908-M 
UA7912-M 


UA7915-M 


Positive 
Fixed Voltage 
Regulator, 
20V 


High-Voltage 
Operational 
Amplifier 


Dual Output 
Regulating 
PWM 


Positive 
Fixed Voltage 
Regulator, 
5V 
Positive 
Adjustable 
Voltage 
Regulator 


Negative 
Adjustable 
Voltage 
Regulator 


Dual Output 
Regulating 
PWM 


Dual Low Dropout 
Regulator 


Dual Low Dropout 
Regulator 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Adjustable 
Voltage 
Regulator 


Negative 
Adjustable 
Voltage 
Regulator 


Dual Output 
Regulating 
PWM 


Adjustable 
Shunt Reference 
(2%) 


Positive 
Adjustable 
Voltage 
Regulator 


8 Common 
Cathode 
Diode Array 


8 Common 
Anode 
Diode Array 


4 Common 
Anode, 
4 Common 
Cathode 
Diode Array 


7 Straight 
Thru Diodes 


Positive 
Fixed Voltage 
Regulator, 
5V 
Positive 
Adjustable 
Voltage 
Regulator 


Dual Output 
Regulating 
PWM 


Dual Output 
Regulating 
PWM 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Adjustable 
Voltage 
Regulator 


Dual Output 
Regulating 
PWM 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
NAND Driver 


Dual Peripheral 
NAND Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
NAND Driver 


Dual Peripheral 
OR Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
NAND Driver 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Fixed Voltage 
Regulator, 
6V 


Positive 
Fixed Voltage 
Regulator, 
8V 


Positive 
Fixed Voltage 
Regulator, 
12V 
Positive 
Fixed Voltage 
Regulator, 
15V 


Positive 
Fixed Voltage 
Regulator, 
20V 


Positive 
Fixed Voltage 
Regulator, 
24V 


Negative 
Fixed Voltage 
Regulator, 
5V 


Negative 
Fixed Voltage 
Regulator, 
8V 
Negative 
Fixed Voltage 
Regulator, 
12V 


Negative 
Fixed Voltage 
Regulator, 
15V 


SG140-20 


SG143 


SG1524 


SG209 


SG217 


SG237 


SG2524 


SG29055 


SG29085 


SG309 


SG317 


SG337 


SG3524 
Tl431 


SG723 


SG5768 


SG5770 


SG5774 


SG61 00 


SG109 


SG117 


SG1524 


SG2524 


SG309 


SG317 


SG3524 


SG55450B 


SG55452B 


SG55462 


SG75450B 


SG75451B 


SG75452B 


SG75453B 


SG75461 


SG75462 


SG7805 


SG7806 


SG7808 
SG7812 


SG7815 


SG7820 


SG7824 


SG7905 


SG7908 
SG7912 


SG7915 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
I LX6431 
avail. 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


• 


Product 
Description 
Linfinity 
Part # 
Comments! 
Differences ! 
Linfinity 
Improved 
Alternate 


UA966S 


UA9666 


UA9667 


1NS768 


1NS770 
1NS772 


Medium 
Current 
Driver Array, V" = SOY,lour = O.SA 


Medium 
Current 
Driver Array, V" = SOY,loUT= O.SA 


Medium 
Current 
Driver Array, V" = SOY,loUT= O.SA 
8 Common 
Cathode 
Diode 
Array 
8 Common 
Anode 
Diode 
Array 


16 Diode 
Array 


SG2001 


SG2002 


SG2003 


1NS768 


1NS770 


1NS772 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


EZ1083A 


EZ1584 


EZ1584A 


EZ1585 


EZ1585A 


EZ1587 


EZ1587A 


5C1083 


5C1084 


5C1085 


5C1086 


L272 


L2722 


L2726 


L601 
L602 


L603 


L604 


L780S 
L7806 


L7808 


L7812 


L781S 


L7820 


L7824 


L790S 


L790S.2 


L7908 


L7912 


L791S 


L7918 


L7920 


LM217 


LM317 


LM723 


ULN2801A 


ULN2802A 


ULN2803A 
ULN2804A 


7.5A 
Low Dropout 
Positive Adjustable 
Regulator 


7A Low Dropout 
Positive 
Adjustable 
Regulator 


7A Low Dropout 
Positive 
Adjustable 
Regulator 


4.6A 
Low Dropout 
Positive 
Adjustable 
Regulator 


4.6A 
Low Dropout 
Positive 
Adjustable 
Regulator 


3A Low Dropout 
Positive 
Adjustable 
Regulator 


3A Low Dropout 
Positive 
Adjustable 
Regulator 
7.5A 
Low Dropout 
Positive Adjustable 
Regulator 


5A Low Dropout 
Positive Adjustable 
Regulator 


3A Low Dropout 
Positive 
Adjustable 
Regulator 


1.5A Low Dropout 
Positive Adjustable 
Regulator 


Dual Power 
Operational 
Amplifier 


Dual Power 
Operational 
Amplifier 


Dual Power 
Operational 
Amplifier 


Medium 
Current 
Driver Array, V" = 9SV, lour= O.SA 
Medium 
Current 
Driver Array, V" = 9SV, lOUT= O.SA 


Medium 
Current 
Driver Array, V" = 9SV, lour = O.SA 
Medium 
Current 
Driver Array, VCE = 9SV, lour = O.SA 
Positive 
Fixed Voltage 
Regulator, 
SV 


Positive 
Fixed Voltage 
Regulator, 
6V 


Positive 
Fixed Voltage 
Regulator, 
8V 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
1SV 


Positive 
Fixed Voltage 
Regulator, 
20V 


Positive 
Fixed Voltage 
Regulator, 
24 V 


Negative 
Fixed Voltage 
Regulator, 
SV 


Negative 
Fixed Voltage 
Regulator, 
S.2V 


Negative 
Fixed Voltage 
Regulator, 
8V 


Negative 
Fixed Voltage 
Regulator, 
12V 


Negative 
Fixed Voltage 
Regulator, 
1SV 


Negative 
Fixed Voltage 
Regulator, 
18V 


Negative 
Fixed Voltage 
Regulator, 
20V 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Medium 
Current 
Driver Array, VCE = SOV, lOUT= O.SA 
Medium 
Current 
Driver Array, VCE = SOY,loUT= O.SA 


Medium 
Current 
Driver Array, VCE = SOV,lour = O.SA 
Medium 
Current 
Driver Array, VCE = SOV,lour = O.SA 


LX8383A 


LX8584 


LX8584A 
LX8585 


LX8585A 


LX8587 


LX8587A 


LX8383 


LX8384 
LX8385 


LX8386 


SG3272 


SG3272 


SG3272 


SG2821 


SG2822 


SG2823 


SG2824 


SG780S 
SG7806 


SG7808 


SG7812 


SG781S 


SG7820 


SG7824 


SG790S 


SG790S.2 


SG7908 


SG7912 


SG791S 


SG7918 


SG7920 


SG217 
SG317 


SG723 
SG2801 


SG2802 


SG2803 


SG2804 


Minor 
Elec'l. Diff.! 
Dropout 
V, V'HMAX 


Minor Elec'l. Diff.! 
Dropout 
V, V'HMAX 


Minor Elec'l. Diff.! 
Dropout 
V, V'HMAX 


Minor Elec'l. Diff.! 
Dropout 
V, V'HMAX 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 
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Product 
linflnity 
Description 
Part # 


UDN293S 
Half -Bridge 
Driver 
SG363S 
Direct 
Replacement 


ULN812SA 
Improved 
Dual Output 
Regulating 
PWM, 1% V." 
SG3S2SA 
Direct 
Replacement 


ULN8126 
Dual Output 
Regulating 
PWM 
SG3S26 
Direct 
Replacement 


ULN8127A 
Improved 
Dual Output 
Regulating 
PWM, 1% V", 
SG3S27A 
Direct 
Replacement 


ULQ8124 
Dual Output 
Regulating 
PWM 
SG2S24 
Direct 
Replacement 


ULQ812S 
Improved 
Dual Output 
Regulating 
PWM, 1% V", 
SG2S2SA 
Direct 
Replacement 


ULQ8126 
Dual Output 
Regulating 
PWM 
SG2S26 
Direct 
Replacement 


ULQ8127 
Improved 
Dual Output 
Regulating 
PWM, 1% V", 
SG2S27A 
Direct 
Replacement 


ULS2001 
Medium 
Current 
Driver Array, Vc, = SOY, loUT= O.SA 
SG2001 
Direct 
Replacement 


ULS2002 
Medium 
Current 
Driver Array, Vc, = SOY,lOUT= O.SA 
SG2002 
Direct 
Replacement 
• 


ULS2003 
Medium 
Current 
Driver Array, Vc, = SOY,loUT= O.SA 
SG2003 
Direct 
Replacement 


ULS2004 
Medium 
Current 
Driver Array, Vc, = SOY,lOUT= O.SA 
SG2004 
Direct 
Replacement 
ULS2011 
Medium 
Current 
Driver Array, Vc, = SOY,lour= O.6A 
SG2011 
Direct 
Replacement 
ULS2012 
Medium 
Current 
Driver Array, Vc, = SOY,lOUT= O.6A 
SG2012 
Direct 
Replacement 
ULS2013 
Medium 
Current 
Driver Array, Vn = SOY,loUT= O.6A 
SG2013 
Direct 
Replacement 
ULS2014 
Medium 
Current 
Driver Array, Vn = SOY,lour= O.6A 
SG2014 
Direct 
Replacement 
ULS2021 
Medium 
Current 
Driver Array, Vn = 9SV, lour= O.SA 
SG2021 
Direct 
Replacement 
ULS2022 
Medium 
Current 
Driver Array, Vc, = 9SV, lour= O.SA 
SG2022 
Direct 
Replacement 
ULS2023 
Medium 
Current 
Driver Array, Vn = 9SV, loUT= O.SA 
SG2023 
Direct 
Replacement 
ULS2024 
Medium 
Current 
Driver Array, Vn = 9SV, loUT= O.SA 
SG2024 
Direct 
Replacement 
ULS2801 
Medium 
Current 
Driver Array, Vn = SOY,lour= O.SA 
SG2801 
Direct 
Replacement 
ULS2802 
Medium 
Current 
Driver Array, Vn = SOY,lour= O.SA 
SG2802 
Direct 
Replacement 
ULS2803 
Medium 
Current 
Driver Array, Vc, = SOY,lOUT= O.SA 
SG2803 
Direct 
Replacement 
ULS2804 
Medium 
Current 
Driver Array, Vc, = SOY,lOUT= O.SA 
SG2804 
Direct 
Replacement 
ULS2811 
Medium 
Current 
Driver Array, Vc, = SOY, lour= O.6A 
SG2811 
Direct 
Replacement 
ULS2812 
Medium 
Current 
Driver Array, Vc, = SOY, lour= O.6A 
SG2812 
Direct 
Replacement 
ULS2813 
Medium 
Current 
Driver Array, Vc, = SOY,loUT= O.6A 
SG2813 
Direct 
Replacement 
ULS2814 
Medium 
Current 
Driver Array, Vc, = SOY,loUT= O.6A 
SG2814 
Direct 
Replacement 
ULS2821 
Medium 
Current 
Driver Array, Vc, = 9SV, lOUT= O.SA 
SG2821 
Direct 
Replacement 
ULS2822 
Medium 
Current 
Driver Array, Vc, = 9SV, lOUT= O.SA 
SG2822 
Direct 
Replacement 
ULS2823 
Medium 
Current 
Driver Array, Vn = 9SV, loUT= O.SA 
SG2823 
Direct 
Replacement 
ULS2824 
Medium 
Current 
Driver Array, Vc, = 9SV, lOUT= O.SA 
SG2824 
Direct 
Replacement 
ULS8124 
Dual Output 
Regulating 
PWM 
SG1S24 
Direct 
Replacement 
ULS812SA 
Improved 
Dual Output 
Regulating 
PWM, 1% V." 
SG1S2SA 
Direct 
Replacement 
ULS8126H 
Dual Output 
Regulating 
PWM 
SG1S26 
Direct 
Replacement 
ULS8127A 
Improved 
Dual Output 
Regulating 
PWM, 1% V 
SG1S27A 
Direct 
Replacement 


LM137 
Negative 
Adjustable 
Voltage 
Regulator 
SG137 
Direct 
Replacement 
LM217 
Positive 
Adjustable 
Voltage 
Regulator 
SG217 
Direct 
Replacement 
LM237 
Negative 
Adjustable 
Voltage 
Regulator 
SG237 
Direct 
Replacement 
SG1S24 
Dual Output 
Regulating 
PWM 
SG1S24 
Direct 
Replacement 
SG2S24 
Dual Output 
Regulating 
PWM 
SG2S24 
Direct 
Replacement 
SN7S32S 
Dual Source 
/ Dual Sink Memory 
Driver 
SG7S32S 
Direct 
Replacement 
SN7S326 
Quad 
Sink Memory 
Driver 
SG7S326 
Direct 
Replacement 
SN7S327 
Quad 
Source 
Memory 
Driver 
SG7S327 
Direct 
Replacement 
SN7S4S0B 
Dual Peripheral 
Positive 
AND Driver 
SG7S4S0B 
Direct 
Replacement 
SN7S4S1B 
Dual Peripheral 
Positive 
AND Driver 
SG7S4S1B 
Direct 
Replacement 
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SN75452B 


SN75453B 


SN75454B 


SN75460 


SN75461 


SN75462 


SN75463 


SN75464 


SN75470 


SN75471 


SN75472 


SN75473 


SN75474 


SNJ55325 


SNJ55326 


SNJ55450B 


SNJ55451B 


SNJ55452B 
SNJ55453B 


SNJ55454B 


SNJ55460 


SNJ55461 
SNJ55462 


SNJ55463 


SNJ55464 


SNJ55470 


SNJ55471 


SNJ55472 


SNJ55473 


SNJ55474 


TL117 


TL1525A 


TL1527A 
TL2218-285 


TL2525A 


TL2527A 
TL1431 


TL431 


TL431A 


Product 
Description 


Dual Peripheral 
NAND Driver 


Dual Peripheral 
OR Driver 


Dual Peripheral 
NOR Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
NAND Driver 
Dual Peripheral 
OR Driver 


Dual Peripheral 
NOR Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
NAND Driver 


Dual Peripheral 
OR Driver 


Dual Peripheral 
NOR Driver 


Dual Source 
/ Dual Sink Memory 
Driver 


Quad 
Sink Memory 
Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
Positive AND Driver 


Dual Peripheral 
NAND Driver 


Dual Peripheral 
OR Driver 


Dual Periperal 
NOR Driver 


Dual Peripheral 
Positive AND Driver 


Dual Peripheral 
Positive 
AND Driver 
Dual Peripheral 
NAND Driver 


Dual Peripheral 
OR Driver 


Dual Peripheral 
NOR Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
Positive 
AND Driver 


Dual Peripheral 
NAND Driver 


Dual Peripheral 
OR Driver 


Dual Peripheral 
NOR Driver 


Positive 
Adjustable 
Voltage 
Regulator 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 
SCSI Active 
Terminator, 
9-Channel 


Improved 
Dual Output 
Regulating 
PWM, 1% V,,, 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 
Adjustable 
Shunt Reference 
(0.4%) 


Adjustable 
Shunt Reference 
(2%) 
Adjustable 
Shunt Reference 
(1%) 


SG75452B 


SG75453B 
SG75454B 


SG75460 


SG75461 


SG75462 


SG75463 


SG75464 


SG75470 


SG75471 


SG75472 


SG75473 


SG75474 


SG55325 


SG55326 


SG55450B 


SG55451B 


SG55452B 
SG55453B 


SG55454B 
SG55460 


SG554612 


SG55462 
SG55463 


SG55464 


SG55470 


SG55471 


SG55472 


SG55473 


SG55474 


SG117 


SG1525A 


SG1527A 
LX5219 


SG2525A 


SG2527A 
TL431B 


TL431 
TL431A 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
I Improved ICC 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
I LX6431B 
avail. 


Direct 
Replacement 
I LX6431 
avail. 


Direct 
Replacement 
I LX6431 A avail. 
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PIC600 


PIC601 


PIC602 


PIC610 


PIC611 


PIC612 


PIC625 


PIC626 


PIC627 


PIC645 


PIC646 


PIC647 


UC117 


UC120-05 


UC120-12 


UC120-15 


UC137 


UC140-05 


UC140-12 


UC140-15 


UC1524 


UC1524A 


UC1525A 


UC1526 


UC1526A 


UC1527A 


UC1543 


UC1544 
UC1823 


UC1842 
UC1842A 


UC1843 


UC1843A 
UC1844 


UC1844A 


UC1845 


UC184SA 


UC1846 


UC217 


UC237 


UC2524 


UC2524A 


UC2525A 


UC2526 


UC2526A 


UC2527A 


Product 
Description 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 
Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Switching 
Regulator 
Power 
Output 
Stages 


Positive 
Adjustable 
Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator, 
5V 


Negative 
Fixed Voltage 
Regulator, 
12V 


Negative 
Fixed Voltage 
Regulator, 
15V 


Negative 
Adjustable 
Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
15V 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Precision 
Power 
Supply 
Output 
Supervisory 
Circuit 


Precision 
Power 
Supply 
Output 
Supervisory 
Circuit 


High Speed, 
Current Mode 
PWM 
Current 
Mode 
PWM (mil. temp.) 


Current Mode 
PWM (mil. temp.) 
Current 
Mode 
PWM (mil. temp.) 


Current Mode 
PWM (mil. temp.) 
Current 
Mode 
PWM (mil. temp.) 


Current Mode 
PWM (mil. temp.) 


Current 
Mode 
PWM (mil. temp.) 


Current Mode 
PWM (mil. temp.) 


Current 
Mode 
PWM (mil. temp.) 


Positive 
Adjustable 
Voltage 
Regulator 


Negative 
Adjustable 
Voltage 
Regulator 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% VR" 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Linfinity 
Part # 


SM600 


SM601 


SM602 


SM610 


SM611 


SM612 


SM625 


SM626 


SM627 


SM645 


SM646 


SM647 


SG117 


SG120-05 


SG120-12 


SG120-15 


SG137 


SG140-05 


SG140-12 


SG140-15 


SG1524 


SG1524B 


SG1525A 


SG1526 


SG1526B 


SG1527A 


SG1543 


SG1544 


LX1823 


SG1842 
UC1842A 


SG1843 
UC1843A 


SG1844 
UC1844A 


SG1845 


UC184SA 


SG1846 


SG217 


SG237 


SG2524 


SG2524B 


SG2525A 


SG2526 
SG2526B 


SG2527A 


Comments 
I Differences 
I 
Linfinity 
Improved 
Alternate 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Minor 
Elec'l. Differences 
I Frequency 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


• 
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Product 
Description 
Linfinlty 
Part # 
Comments 
I Differences 
I 
Linfinity 
Improved 
Alternate 


UC2540 


UC2543 
UC2544 


UC2842 


UC2842A 


UC2843 


UC2843A 


UC2844 


UC2844A 


UC2845 


UC284SA 


UC2846 


UC317 


UC337 


UC3524 


UC3525A 


UC3526 


UC3526A 


UC3527A 


UC3543 


UC3544 
UC3717 


UC3842 


UC3842A 


UC3843 


UC3843A 


UC3844 


UC3844A 


UC3845 


UC384SA 


UC3846 


UCS601 


UCS602 


UCS603 
UCS608 


UCS609 


UCS610 


UCS612 
UCCS614 


UC7805 


UC7805A 


UC7812 


UC7812A 


UC7812A 


UC7815 


UC7815A 


Off Line Start Up Controller 
With 
SCR Driver 


Precision 
Power 
Supply 
Output 
Supervisory 
Circuit 


Precision 
Power 
Supply 
Output 
Supervisory 
Circuit 


Current 
Mode 
PWM (ind. 
temp.) 


Current Mode 
PWM (ind. temp.) 


Current 
Mode 
PWM (ind. 
temp.) 


Current Mode 
PWM (indo temp.) 


Current 
Mode 
PWM (ind. 
temp.) 


Current Mode 
PWM (ind. temp.) 


Current 
Mode 
PWM (ind. 
temp.) 


Current Mode 
PWM (indo temp.) 


Current 
Mode 
PWM (ind. 
temp.) 


Positive 
Adjustable 
Voltage 
Regulator 


Negative 
Adjustable 
Voltage 
Regulator 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% VREF 


Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM 


Improved 
Dual Output 
Regulating 
PWM, 1% V", 


Precision 
Power 
Supply 
Output 
Supervisory 
Circuit 


Precision 
Power 
Supply 
Output 
Supervisory 
Circuit 


Stepper 
Motor 
Driver 


Current 
Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current 
Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current 
Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current 
Mode 
PWM (comm. 
temp.) 


Current Mode 
PWM (comm. 
temp.) 


Current 
Mode 
PWM (comm. 
temp.) 


SCSI Active 
Terminator, 
18-Channel 


SCSI Active 
Terminator, 
18-Channel 


SCSI Active 
Terminator, 
9-Channel 


SCSI Active 
Terminator, 
18-Channel 


SCSI Active 
Terminator, 
18-Channel 


SCSI Active 
Terminator, 
18-Channel 


SCSI Active 
Terminator, 
9-Channel 


SCSI Active 
Terminator, 
9-Channel 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Fixed Voltage 
Regulator, 
5V 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
12V 


Positive 
Fixed Voltage 
RegUlator, 
12V 


Positive 
Fixed Voltage 
Regulator, 
15V 


Positive 
Fixed Voltage 
Regulator, 
15V 


SG2540 


SG2543 
SG2544 


SG2842 


UC2842A 


SG2843 


UC2843A 


SG2844 


UC2844A 


SG2845 


UC284SA 


SG2846 
SG317 


SG337 


SG3524 


SG3525A 


SG3526 


SG3526B 


SG3527A 


SG3543 


SG3544 


SG3718 


SG3842 
UC3842A 


SG3843 


UC3843A 


SG3844 


UC3844A 


SG3845 


UC384SA 


SG3846 


LXS202 


LXS202 


LXS203 


LXS208 


LXS208 
LXS207 


LXS212 


LXS213 


SG7805 


SG7805A 


SG7812 


SG7812A 
SG7812A 


SG7815 


SG7815A 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
I Improved ICC 


Direct 
Replacement 
I Improved ICC 


Direct 
Replacement 
I Improved ICC 


Direct 
Replacement 
I Improved ICC 


Direct 
Replacement 
I Improved ICC 


Direct 
Replacement 
I Improved ICC 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
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Product 
Description 
Llnfinity 
Part # 
Comments I Differences I 
Linfinity Improved Alternate 


UC7905 


UC7905A 


UC7912 


UC7912A 


UC7915 


UC7915A 


Negative 
Fixed Voltage 
Regulator, 
5V 


Negative 
Fixed Voltage 
Regulator, 
5V 


Negative 
Fixed Voltage 
Regulator, 
12V 


Negative 
Fixed Voltage 
Regulator, 
12V 


Negative 
Fixed Voltage 
Regulator, 
15V 


Negative 
Fixed Voltage 
Regulator, 
15V 


SG7905 


SG7905A 


SG7912 


SG7912A 


SG7915 


SG7915A 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 


Direct 
Replacement 
• 
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PRODUCT 
DATABOOK 
1996/1997 


THRU-HOLE 
PACKAGES 


Thru-Hole 
Packages 
Unitrod~ 


DIP 
M 
N 
N8 
P1 
N,N8 
N 
M 
P 
N 
8- Pin 


DIP 
14, 16, 18,20, 
& 
N 
N 
P2 
N,N14 
N 
A 
N,NE,NG 
N 


24 - Pin 


DIP 
W 
B 
16 - Pin (Batwing) 


10-92 
lP 
Z 
P 
Z 
LP 
3 - Pin 


POWER PLASTIC 


~ 
TO-220, 
3&5-Pin 
P 
- 
T 
T 
T 
U 
Z 
KC 
T 
I 


10-247 
V 
P 
3 - Pin 
- 
- 
- 
- 


CERAMIC• 


DIP 
Y 
J 
J8 
U 
J, J8 
FE 
- 
JG 
J 
8 - Pin 


~ 


DIP 
14,16 
(TO-116), 
J 
J 
J 
L 
J, J14 
F 
R 
J 
J 


& 18- Pin 


fJ 


Hermetic 10-257 
IG 
IG 
3 -Pin 
- 
- 
- 
- 


METAL CAN 


2 (TO-46), 
Z 
H 
H 
3 (TO-52) - Pin 


3 (TO-39), 8 (TO-99), 
10 (TO-96, TO-lOa), & 
T 
H 
G,H 
H 
H 
H 


12 (TO-101) - Pin 


TO-3 
K 
K 
K 
K 
V 
K 
3 - Pin 


10-66 


R 
3,5,&9-Pin 
R 


OLINFrNITY 


MICI{OElECTI{ONI(S 


Surface Mount Packages 
Unitrode 
.. ' .• 


SOIC 
DM 
8- Pin 
58 
D 
M 
D 
L 
D 
•• 


SOIC 
14 & 16 - Pin 
D 
5 
D 
M 
D 
L 
D 
D 
, 
SOWB 
DW 
16, 18, & 20 - Pin 
5 
D 
M 
DW 
LW 
DW 
D 
• 


PLCC 
Q 
20 & 28 - Pin 
FN 
FN 
V 
EP 
FN 
Q 
• 


TQFP 
TF 
• 


32 & 48 - Pin 
# 


TSSOP 
PW 
20- Pin 
F 
PW 


# 


SSOP 
DB 
20, 24, 28, 36 - Pin 
G 
DB 
• 


SOT-89 
PK 
3-Pin 
PK 


POWER PLASTIC 
# 


SOIC Power 
DP 
16 - Pin 
- 
- 
- 
- 
- 
DP 


~\ 


SOWS 
Power 
DWP 
20 & 28 - Pin 
- 
- 
- 
- 
DWP 
# 


TSSOP Power 
PWP 
24 - Pin 
- 
- 
- 
- 
- 
- 
PWP 
• 


TO-263M 
3&5-Pin 
DD 
M 
- 
- 
- 
- 
, 


TO-223 


ST 
3-Pin 
5T 
- 
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PRODUCT 
DATABOOK 
1996/1997 


SURFACE 
MOUNT 
PACKAGES 


Surface Mount Packages 
Unitrode 


Flatpack 
10, 14, 16, 20 
F 
W 
W 


& 24 - Pin 


<> 


LCC 
L 
20- Pin 
L 
FN 
E 
G 
EK 
FN 
L 
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PRODUCT 
DATABOOK 
1996/1997 


PART 
NUMBER 
CODING 


~ - - - - - - - - - - - - - - - - - - - - - - - - l 
LINFINITY 


I 
r~--~--------------I 
, 
,~ 
~I: 
C 
r: 
l" ~- 


""" 
M 
N 
W 
Lptt 
p 


V 
Y 
J 
IG 
Z 
T 
K 
R 
DMt 
Dt 


DWt 
Qt 


TF 
PWt 
DBt 


, PKt 
, Dpt 


: Dwpt 
, pwpt 


: DDt 
, STt 


: F 
, L 


.J 


PART 
NUMBER 
EXAMPLE 


,LX 
,3000 
, 
, 
'LXM 
' 1500 
, 
, 
'PLX ,4000 
, 
, 
, 
,,, 


,e 
'DP 
, 
, 
, 
,,I 
, 


,B, 
,,, 


I 
I 
I 
L _ _ _ _ _ _ _ _ _ _ _ -, 


, 
, 
,, 


I 
I, 
,, 


I 
I 


• 
~ 


""" 
LX 
LXM 
PLX 


ELX 


SG 


I 


I 
I 
, 
, 


L 
-, 


Linfinity Production 
Status 


Linfinity Module 
Linfinity Prototype 
Status 


Linfinity Experimental 
Status 


Silicon General 
Linear Integrated 
Circuit 


I 


,, 


I 
I 
I 
, 


I 
I 


••• 
~ 


.••• 
(optiol/a/) 


(SPS No.) 
4 or 5 digit in-house 
number 
for 


Spec. Control 
Drawings 


MIL-STD-883B 
MIL-M-38510 (Integrated 
Circuits) 


Standardized 
Military Drawing 
(DESC) 


MIL-S-19500 (Descrete 
Component) 


~ 


.•. 
(optional) 
: A or B 
Improved 
Performance 


, 


I 
I, 
, 


, 


I 
I 
I 
I 


, 


I 
I 
I 
I 
, 


I 
L 
.., 


I 


B83B 
JAN 
SMD 
JAN 


PART 
NUMBER 
EXAMPLE 


r 
, 
, 
, 
, 
, 


I 


L 
.J 


'883B 
I 
, 
, 


I 


I 
I 
, 
,, 
, 


L 
.J 


Commercial 
Industrial 
Automotive 
Military 


O°C to 70°C 
-25°C to 85°C 
-40°C to 125°C 
-55°C to 125°C 


Plastic OIL (8 pins) 
Plastic OIL 04,16,18,20,24 
pins) 


Plastic Batwing OIL 06 
pins) 
TO-92 (3 pins) 
Plastic TO-220 (3,5 pins) 
Plastic TO-247 SIP (3 pins) 
Ceramic OIL (8 pins) 
Ceramic OIL 04,16,18 
pins) 
TO-257 (isolated 
hermetic TO-220) (3 pins) 


TO-46 Metal Can (2 pins) & TO-52 Metal Can (3 pins) 
TO-5 Metal Can (3,8,10,12 pins) 
TO-3 Metal Can (3,4 pins) 
TO-66 Metal Can (3,4,5,9 pins) 
Plastic SOIC (8 pins) 
Plastic SOIC 04,16 
pins) 


Plastic SOWB 06,18,20 
pins) 
PLCC - Plastic Leaded Chip Carrier (20,28 pins) 
TQFP - Thin Quad Flat Pack (32,48 pins) 
TSSOP - Thin Small Outline Package (20 pins) 
SSOP - Shrink Small Outline Package (20,24,28,36 pins) 
SOT-89 (3-pins) 
Plastic SOIC Power 06 pins) 
Plastic SOWB Power (20,28 pins) 
Power TSSOP - Thin Small Outline Pkg. (20,24 pins) 
Plastic TO-263AA (3,5 pins) 
SOT-223 (3 pins) 
Ceramic Flatpack 00,14,16,20,24 
pins) 


LCC - Ceramic Leadless Chip Carrier 
(20 pins) 


t 
•. Package 
i~ :waibhlc 
in Tape 
& R(.'cL Add the letter 
"T" 
afler package 
type. 
:-.t·e page 
13-18 for additional 
surface-mount 
tape 
& recl 
information. 


tt .. TO-91 
(LP) pa<:k:lge is J\'ailable.: 
in bolh 
tape & fcd ami ammo pack. 
St,>epag<.' 13~20 for odcrin~ 
details 
and 
additional 
information. 


SILICON GENERAL 


~ 


'; 
1 
Military 
-55°C to 125'C 


2 
Industrial 
-25°C to 85°C 


3 
Commercial 
O°C to 70°C 
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Quality 


Working With Linfinity 


Linfinity Information Network 


Power Supply Circuits 
- 


Signal Conditioning Circuits 


Military 
roducts 


OLINFfNITY 


MICROELECTRONICS 


LX1552/1553/1554/1555 
LX1562/1563 
*LX1570/1571 
LX1823 
SG1524/2524/3524 
SG1524B/2524B/3524B 
SG1525A!2525A!3525A 
SG1526/2526/3526 
SG1526B/2526B/3526B 
SG1527A!2527A!3527A 
SG1529/2529/3529 
SG1825C/2825C/3825C 
SG1842/2842/3842 
SG1843/2843/3843 
SG1844/2844/3844 
SG1845/2845/3845 
SG1846/2846/3846 
SG3561A 
UC1842A!2842A!3842A 
UC1843A!2843A!3843A 
UC1844A12844A13844A 
UC1845A!2845A!3845A 


Ultra-Low Start-Up Current, Current Mode PWM. 
. 
6-15 
Second-Generation 
Power Factor Controller 
. 
6-33 


Phase Mod. AC Synch. Sec.-Side Controller 
6-59 


High-Speed Current Mode PWM 
. 
6-71 
Voltage Mode Pulse Width Modulator. 
.. 
6-239 


Voltage Mode Pulse Width Modulator. 
. 
6-241 


Voltage Mode Pulse Width Modulator. 
. 
.. 
6-243 
Voltage Mode Pulse Width Modulator. 
.. 
6-245 
Voltage Mode Pulse Width Modulator. 
.. 
6-247 


Voltage Mode Pulse Width Modulator. 
.. 
6-243 
Voltage Mode Pulse Width Modulator 
.. 6-249 


High-Speed 
Current Mode PWM 
.. 
6-267 
Current Mode Pulse Width Modulator... 
.. 
6-275 
Current Mode Pulse Width Modulator 
6-275 
Current Mode Pulse Width Modulator 
.. 
6-289 
Current Mode Pulse Width Modulator 
. 
6-289 
Current Mode Pulse Width Modulator.. 
.. 
6-301 


Power Factor Controller.. 
.. 
6-325 


Current Mode PWMController 
. 
.. 
6-357 


Current Mode PWMController 
6-357 


Current Mode PWMController 
6-357 


Current Mode PWMController 
.. 
6-357 


*LX8020-xx/8020A-xx 
*LX8383/8383A 
LX8384/8384A 
LX8385 
LX8386 
*LX8554 
*LX8582A 
*LX8584/8584A 
LX8585/8585A 
*LX8586/8586A 
*LX8587/8587A 
LX8940 
*LX8941 


mtra-Low Dropout Regulator (ULDO™) 
6-99 


7.5ALDOPositive Adj. Regulator 
.6-103 


5A IDO Positive Adj. Regulator 
6-111 
3A LDO Positive Adj. Regulator 
6-119 


1.5A LDO Positive Adj. Regulator. 
.. 
6-127 


5A Extremely LDO Positive Adj. Regulator 
6-135 


8.5A LDOPositive Adj. Regulator.. 
6-137 


7ALDO Positive Adj. Regulator 
.. 
.. 
6-139 


4.6A LDO Positive Adj. Regulator 
6-141 
6A LDO Positive Adj. Regulator. 
.. 
6-143 


3A LDO Positive Adj. Regulator 
6-149 


5V IDO Regulator 
6-151 
Adjustable Low Dropout Regulator 
.. 
6-155 


*LX5285 
SG109/309 
SG117/217/317, 
SG117A!217A!317A 
SGR117A 
SG120-x.x 
SG137/237/337, 
SG137A!237A!337A 
SG140-x.x/140A-x.x 
SG1532/2532/3532 
SG723 
SG7800n800A 
Series 
SG7900n900A 
Series 


800mA LDO Source & Sink 2.85V Regulator 
6-81 
Positive Fixed Voltage Regulator.. 
..................................6-227 
Positive Adjustable 
Voltage Regulator 
6-229 


Rad Hard 1.5A Adjustable 
Voltage Regulator 
6-231 


egative Fixed Voltage Regulator 
6-233 


1.5A Negative Adjustable 
Voltage Regulator 
.. 
6-235 
Positive Fixed Voltage Regulator 
.6-237 


Precision 
Positive Adjustable 
Voltage Regulator. 
.. 
6-251 
Precision 
Positive Adjustable 
Voltage Regulator 
6-345 
Positive Fixed Voltage Regulators 
- 5V, 6V, 8V. 12V, 15V, 18V, 20V, 24V 
6-347 
Negative Fixed Voltage Regulators 
- 5V, 5.2V, 8V, 12V, 15V, 18V, 20V, 24V 
6-349 
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SG29055/29055A 
SG29085/29085A 
SG29125/29125A 


Low Dropout 
Dual Regulator - 
5V, 5v. 
. 
. 
. 
6-303 
Low Dropout 
Dual Regulator - 
8.2V, 5V.................................................. 
. 
6-305 
Low Dropout 
Dual Regulator - 
12V, 5v. 
. 
6-307 


Supervisors 


LX7001 
*Lx7705 
MC33064/34064 
MC33164-3/34164-3 
SG1543/2543/3543 
SG1544/2544 
3544 
SG 154812548 3548 
SG3546 
SG33164/34164 


~ . 


SG1626.'2626/3626 
SG164"i'2644 3644 


Transient Immune Voltage Supervisor. 
.. 
6-85 


5V Supply Voltage Supervisor 
w/ Reference 
. 
6-95 
Undervoltage Sensing Circuit.. 
.. 
6-207 
3V Undervoltage Sensing Circuit 
.. 
6-217 
Power Supply Output 
Supervisory 
Circuit.. . 
. 
.. 
6-255 
Low Voltage Supervisory 
Circuit 
. 
.. 
6-257 
Quad Power Fault Monitor. 
.. 
6-259 
3.3V Undervoltage 
Sensing Circuit.. 
.. 
6-317 
Micropower 
Sensing Circuit. 
6-309 


SG1540/2540/3540 
SG1549/2549/3549 


SM600,601 '602'610/611'612 
SM625/626/627 
SM645/646/647 


Dual High-Speed 
MOSFET Driver. 
Dual High-Speed 
MOSFET Driver. 
. 
6-263 
. 
6-265 • 


Off-Line Start-Up Controller.. 
. 
6-253 


Current Sense Latch 
.. 
6-261 


Switching Regulator 
Power Output 
Stages 
6-351 


Switching Regulator 
Power Output 
Stages 
6-353 
SWitching Regulator 
Power Output 
Stages 
.. 
6-355 


Modular Products 


*LXM1590/1591 
*LXM1592/1593 
*LXM1596-01 
*LXM1597-01 
*LXM1598-01 
*LXM1600-xx/1600A-xx 


Customizable 
CCFLInverter Module 
.. .. 
6-159 


Floating Output Drive, Custizable 
CCFLInverter Module 
6-169 


Wide Input CCFLInverter Module.. 
.. 
6-185 


5V CCFLInverter Module 
6-191 
12V CCFLInverter Module 
6-197 


5V & 12V Pentium'"Pro Voltage Regulation Module 
6-203 
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PWM 
IC 
Controllers 
..•. 


SG1524/2524/3524 


DEVICE 
TYPE 


Ivoltage 
Mode PWM's 


SG1524~2524~3524B 


PAGE # 


6-239 
±4 
./ 
40V 
300KHz 
./ 
2 
./ 
<50% ••••• 
100mA 


6-241 
±1 
./ 
./ 
./ 
./ 
60V 
500KHz 
./ 
2 
./ 
./ 
<50% Ig,;\O 
200mA 


6-243 
±1 
./ 
./ 
./ 
./ 
35V 
500KHz 
2 
./ 
./ 
./ 
<50% IgIl\O 
0.4A 


6-245 
±1 
./ 
./ 
./ 
./ 
./ 
35V 
400KHz 
2 
./ 
./ 
./ 
./ 
<50% IgIl\" 
0.4A 


6-247 
±1 
./ 
./ 
./ 
./ 
./ 
35V 
500KHz 
2 
./ 
./ 
./ 
./ 
<50% Ig'i\ll 
0.4A 


6-243 
±1 
./ 
./ 
./ 
./ 
35V 
500KHz 
2 
./ 
./ 
./ 
<50% MU"'II 
0.4A 


6-249 
±1 
./ 
./ 
./ 
./ 
60V 
500KHz 
./ 
2 
./ 
./ 
<50% 'Uti' 
200mA 


SG15251V2525JV3525A 


SG1526/2526/3526 


SG1526~2526B/3526B 


SG15271V25271V3527A 


SG 1529/2529/3529 


..•. 
..•. 
..•. 
..•. 


~1-') 


<fJ 
1. Internal 
start-up 
current. 
Cfl 
E 


I:l.. 
~ 
~ 
>- 
PG 
!. Internal 
current 
sense bl3nking. 
t-< 
POWER 
FACTOR 
:::J 
CJ 
~ 
3. Improved 
micropo\ver 
start-up 
current 
t300pA max.). 
<t: 
~ 
CONTROLLER. 
.•. Clamped 
E.A. output 
for lower 
turn-on 
overshoot. 
¥ 
U 
~ 
>: 
~ 
S. Multiplier 
clamp 
limits 
maximum 
input 
current. 
U 
~ 
PAGE # 
6-33 
;>< 
6. Imernal over-voltage 
proteCtion replaces built in C.S. offset. 
<t: 
<Ll 
P 
~ 
7. PW~l output clamp limit' ~10SFET gate drive mltage. 
P-. 


..•. 
..•. 
..•. 
..•. 


~I.-j 


ill 
Cfl 
E 


I:l.. 
PHASE MODULATED AC 
1. Replaces COSilymag-amp 
cores \Vith a low 
~ 
>- 
PG 
on-resistance 
MOSFET. 
t-< 
SYNCHRONOUS SECONDARY· 
:::J 
CJ 
~ 
!. Look-Ahead 
Switchingnt 
ensures 
switch 
turn 
on 
<t: 
~ 
SIDE CONTROLLER. 
before 
the AC input. to achieve 
100% energy 
transfer. 
U 
&; 
¥ 
>: 
3. 
Lower 
overall 
system cost. 
U 
~ 
I 
PAGE # 
6-59 
;>< 
.•. Lower peak current 
stress on the primaly 
SWilCh. 
<t: 
w 
P 
~ 
S. Easy short-circuit 
protection. 
P-. 


..•. 
..•. 
..•. 
..•. 


~I.-J 


<fl 
Cfl 
I:l.. 
<Ll 
1. Optimized 
for f10urescent 
lamp ballast 
~ 
E 


>- 
5 
!. Micro-power 
start-up 
mode. 
t-< 
POWER 
FACTOR 
l? 


CONTROLLER. 
~ 
3. 
Low operaring 
current 
consumption. 
<t: 
~U 
<Ll 
.•. Internal 
5% reference . 
¥ 
>: 
~ 
S. Totem 
pole output 
stage. 
U 
~ 
PAGE # 
6-325 
;>< 
6. AulOmatic 
current 
Iimiring 
of boos[ 
s{;]ge. 
<t: 
<Ll 
P 
~ 
7. OptimIzed 
for < 150W. 
P-. 
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DEVICE 
TYPE 
ICurrent Mode PWM's 


LX1552 


LX1553 


LX1554 


LX1555 


UC1842AJ2842AJ3842A 


UC1843AJ2843AJ3843A 


UC1844AJ2844AJ3844A 


UC1845AJ2845AJ3845A 


SG1842/2842/3842 


SG1843/2843/3843 


SG1844/2844/3844 


SG1845/2845/3845 


LX1823 


SG 1825C12825C13825C 


SG1846/2846/3846 


PRODUCT 
DATABOOK 
1996/1997 


POWER 
SUPPLY 
CIRCUITS 


PWM 
IC 
Controllers 
...•.. 


PAGE # 


6-15 
250 
6 
16 .t 
30V 
500KHz 
.t 
1A 


6-15 
250 
9 
.t 
30V 
500KHz 
.t 
""A1"1 
<100% 
1A 
.-ii'- 


6-15 
250 
6 
16 .t 
30V 
500KHz 
.t 
<50% ""]4"1 
1A 
.'i\_ 


6-15 
250 
9 
.t 
30V 
500KHz 
.t 
<50% ",-P"l • 


1A 
• 'ii\- 


30V 
_§,.,\'M 


6-357 
500 
6 
16 .t 
1A 
500KHz 
.t 
<100% •• 
W' 


6-357 
500 
9 
.t 
30V 
500KHz 
.t 
<100% -§,,)§- 
1A 
•..' 


6-357 
500 
6 
16 .t 
30V 
500KHz 
.t 
<100% -§,,)@- 
1A 
··E 


6-357 
500 
9 
.t 
30V 
500KHz 
.t 
<100% _@M,PM 
1A 
··E 


6-275 
1000 
6 
16 .t 
30V 
500KHz .t 
.t 
<100% • ...,. 
1A 
lII.pm 


6-275 
1000 
9 
.t 
35V 
500KHz .t 
.t 
<100% • ...,. 
1A 
III.'@'U 


6-289 
1000 
6 
16 .t 
35V 
500KHz .t 
.t 
<50%....,. 
1A 
lII.ij'U 


6-289 
1000 
9 
.t 
35V 
500KHz .t 
.t 
<50%....,. 
1A 
IIIIJ@'U 


6-71 
1000 
.t 
9 
.t 
.t 
30V 
1.5MHz .t 
.t 
.t 
.U·)\- 
1.5A 
<100% •. » 


6-267 
1000 
.t 
9 
.t 
.t 
30V 
2MHz 
.t 
2 
.t 
.t 
<50% .U·I\M 
1.5A 
•. » 


6-301 
nfa 
.t 
0.4 8 
.t 
.t 
40V 
500KHz .t 
2 
.t 
.t 
<50% .U-S\M 
500mA 
• 
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Ium- 
________ 
1_6_-_1_55___ 
rUm_ 
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IDEVICE TYPE 


LX8582A 


LX8383A 


LX8383 


LX8584A 


LX8584/8584B 


LX8586A 


LX8586 


LX8554 


LX8384A 


LX8384 


LX8585A 


LX8585 


LX8587A 


LX8587 


LX8385 


LX8386 


LX8941 


LX8020/8020A 


PAGE # 


16-137 
FFF 
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Low 
Dropout 
Positive 
Voltage 
Regulators 
ADJUSTABLE 
....•. 


Output 
Maximum 
Maximum 
Output 
Current 
Drop Out (V) 
Input Voltage (V) 
Voltage Range(V) 
PACKAGES 


IWjAW 


OLINFINITY 


MICI{OEllCTKONICS 


IDEVICE TYPE 


LX8940 


SG29055/55A 


SG29085/85A 


SG29125/125A 


LX5285 


LX8020-28/A-28 


LX8020-30/A-30 


LX8020-33/A-33 


LX8020-48/A-48 


LX8020-50/A-50 


Low 
Dropout 
Positive 
Voltoge 
Regulators 
F I XED 
...•... 


Output 
Maximum 
Maximum 
Output 
Current 
Drop Out (V) 
Input Voltage (V) 
Voltage (V) 


0.8 


6-303 
0.6 


6-305 
0.6 


6-307 
0.6 
F 
1.1 


6-99 
0.2 Typ. 


6-99 
0.2 Typ. 


6-99 
0.2 Typ. 


6-99 
0.2 Typ. 


6-99 
0.2 Typ. 


5 


5/5 


8/5 


12/5 


2.85 


2.85 


~ 


3.0 


3.3 


4.8 


5.0 
• 


OLINFINITY 


M I C I{ () Ell 
( 
T I.: () N I ( 
'j 


PRODUCT 
DATABOOK 
1996/1997 


IDEVICE TYPE 


SG117/117A 


SG140/140A 


SG780017800A 


SG109 


SGR117A 


SG137/137A 


SG120 


SG 790017900A 


SGR117A 


SG 780017800A 


SG109 


SG137/137A 


SG120 


SG790017900A 


SG1532 


SG723 


Standard 
Linear 
Voltage 
Regulators 
..•. 


Output 
Max. Input 
Output 
Current 
Polarity 
Fixed 
Adjust. 
Voltage 
Voltage (V) 


6-231 


6-347 


6-227 


6-235 


6-233 


6-349r:• 


6-345 


Positive 


./ 
Positive 


./ 


Positive 
./ 


Positive 


Negative 


./ 
Negative 
./ 


Positive 


Positive 
./ 


Positive 
./ 


Negative 


./ 


Negative 


./ 


Positive 


Positive 


oLfNFINITY 


MICI<OElECTKONICS 


5,6, 8, 12, 15 
18, 20, 24V 


-5, -5.2, -8, -12, 
15, -18, -20V 


5,6,8, 
12, 15, 
18,20,24 


-5, -5.2, -8, -12, 
-15, -18, -20V 


PACKAGES 
I· 


.6~ 
0~ 
'"~ 
~ 
'"G,.. 
~! 


""s.~~ 


<§.•. 
~I 


. 


II 
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I-iUU 


oLfNFINITY 


MICI{()ElECTKONI(S 


PRODUCT 
DATABOOK 
1996/1997 


POWER 
SUPPLY 
CIRCUITS 


Super 
vi 
s 0 r y 
Circuits 
..•.. 


..•.. 
..•.. 
..•.. 
~ 
Z 
(f) 
1. Uncommitted 
comparator 
inputs for low voltage 
seru:;ing. 
(f)! 


I:l.. 
0 
~ 
~ 
>-< 
LOW VOLTAGE 


e<: 
I. O\"er-voltage, 
under-\·oltagc. 
and current sensing 
circuiLS. 
~ 
::J 
(.) 
Eo-< 
f-< 
f-< 
3. Progranunable 
lime delays. 


I:l.. 
SUPERVISORY 
CIRCUIT. 
« 
4. Inrern~\1 1°0 accurate 
reference 
available 
« 
~ 
~ 
u 
e<: 
~ 
5. Open collector outputs 
~ 


> 
u 


I:.I.< 


6. Remote activation capability 
U 


(f) 


I 


>- 
~ 
~ 
PAGE # 
6-257 
~ 
7. SCR "Crowbar" 
drive of 300mA. 
« 


Q 
0 
~ 
•• Optional 
over-vohage 
latch . 
0... 


..•.. 
..•.. 
..•.. 
~ 
Z 


(f) 
1. Over-voltage 
and under-voltage 
sensing 
on four power 
(f) 
E 


I:l.. 
0 
~ 
~ 
>-< 
e<: 
supply 
circuits 
~ 
QUAD POWER FAULT 
::J 
(.) 
Eo-< 
f-< 
I. Programmahle 
time delay. 
0.. 
MONITOR. 
~ 
3. Internal 
1% accurate 
reference 
available. 
« 
~u 
e<: 
~ 
4. Open 
collector 
outputs 
::.: 


...... 
u 
~ 
5. Adjustable 
fault window. 
U 
;> 
(f) 


I 


>- 
~ 
~ 
PAGE # 
6-259 
~ 
6. On-chip 
inverting 
op-amp 
for negative 
voltage, 
« 


Q 
0 
~ 
7. Additional 
input 
for AC line monitoring. 
P-< 


..•.. 
..•.. 
..•.. 
~ 
Z 


(f) 
1. Low standby 
current. 
(f) 
= 


I:l.. 
~ 


>-< 
0 
e<: 
I. Temperature 
compensated 
bandgap 
reference. 
~ 


Eo-< 
~ 
5V UNDER VOLTAGE 
::J 
Precision 
comparator 
with 'SOmVof hysteresis. 
(.) 
f-< 
3. 
0.. 
SENSING 
CIRCUIT. 
~ 
4. Output 
current 
sink capability 
from 7 to 50mA. 
« 
~ 
- 
u 
e<: 
~ 
5. Pin-for-pin 
compalable 
with 
MC3316·,/3·i16q 
~ 
> 


U 
I:.I.< 


6. 
Vlll.w= 
1..3\ 
U 
(f) 


I 


>- 
« 
~ 
~ 
PAGE # 
6-309 
~ 
Q 
Cl 
~ 
0... 


..•.. 
..•.. 
..•.. 
~ 
Z 


(f) 
1. Luw standby 
current. 
(f) 
= 


I:l.. 
~ 


>-< 
0 
e<: 
I. Low operating 
current 
consumption. 
~ 
~ 
3.3V UNDER VOLTAGE 
::J 
(.) 
Eo-< 
f-< 
3. Temperature 
compensated 
b:mdgap 
reference. 
0.. 
SENSING 
CIRCUIT. 
~ 
4. Precision 
comparator 
with SOmV of hysteresis 
« 
~u 
e<: 
~ 
5. Clamp diode 
for discharging 
delay capacitor. 
~ 
...... 
U 
j:.L, 


6. Output 
currenl 
sink capability 
from 7 to SOmA 
U 
;> 
(f) 


I 


>- 
~ 
~ 
PAGE # 
6-317 
~ 
7. 1-10V input supply 
range 
« 
Q 
0 
~ 
•• VTNIP = 2.95V. 
0... 
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PRODUCT 
DATABOOK 
1996/1997 


MOSFET 
D 
i y e r 
.•.. 


.•.. 
.•.. 
.•.. 
.•.. 


~ 
z 
Vl 
1. Dual [Otem pole outpulS. 
CHARACTERISTICS 
Vl II 
0.. 
~ 
>< 
0 
P=: 
t. High-speed 
Schottky logic. 
~ m 
Eo-< 
f-< 
DUAL HIGH·SPEED 
::J 
3. 
Frequencies 
beyond 
] ~]Hz. 
3A 
0 


p... 
DRMR 
-Inverted 
~ 
4. TIL input compatiblity. 
O.2A 


--< D 
~ 
U 
P=: 
~ 
5. 
Rise and fall time~ less than 2Sns. 
:><:: um 
•....• 
u 
~ 
6. 
Propagation 
delays less that 20ns . 
22V 
U 
> 
Vl 
I 


>< 
7. 
EFficient operation 
at high 
--< •• 
~ 
~ 
PAGE # 
6-263 
~ 
22V 


Cl 
a 
~ 
frequency. 
P... II 


.•.. 
.•.. 
.•.. 
.•.. 


~ 
Z 
Vl 
Dual totem 
pole outputs 
CHARACTERlSTICS 
Vl II 


p... 
~ 
1. 
>< 
0 
P=: 
t. High-speed 
Schottky logic. 
~ m 
Eo-< 
f-< 
DUAL HIGH·SPEED 
::J 
3. 
Frequencies 
beyond 
1MHz. 
3A 
0 


p... 
DRMR 
- 
Non·lnverted 
~ 
4. TfL input compatiblity. 
O.2A 


--< D 
~ 
•..... 


U 
P=: 
~ 
5. Rise and fall times less than 25ns. 
:><:: um 
•..... 
u 
~ 
6• Propagation 
delays less that 20ns. 
22V 
U 
> 
Vl 
I 


>< 
7. 
Efficient 
operation 
at high 
<: •• 
~ 
~ 
PAGE # 
6-265 
~ 
22V 


Cl 
a 
~ 
frequency. 
P... II • 
Sup 
p o r I 
F u n ( I i 0 n 5 
.•.. 
.•.. 
.•.. 
.•.. 


~ 
Z 
Vl 
1. Eliminates 
bulky 
SQ,-60I1z tram.former. 
Vl 
E 


p... 
~ 
>< 
0 
P=: 
t. Minimizes 
high-\'ollage 
bleeder 
current. 
~ 


Eo-< 
f-< 
OFF·LINE START UP 
::J 
3. 
Usable with primary or secondary 
PWM control. 
0 
p... 
CONTROLLER. 
f-< 
--< 
~ 
<: 
4. 
Programmahle 
start up voltage. 


U 
P=: 
~ 
5. Programmable 
over-voltage 
latch. 
:><:: 


•....• 
u 
~ 
u 
> 
Vl 
I 


>-< 
~ 
~ 
PAGE # 
6-253 
~ 
<: 
Cl 
a 
~ 
P... 


.•.. 
.•.. 
.•.. 


~ 
z 
Vl 
1. Current sense latching circuitry. 
Vl 
= 


0.. 
~ 
>< 
0 
P=: 
t. Separate 
terminals 
for high and low common-mode 
~ 


Eo-< 
E=: 
CURRENT SENSE LATCH. 
::J 
sensing 
0 


p... 
~ 
3. 
Automatic 
reset from P\,(:~l lock 
<: 
~u 
P=: 
~ 
4. 
Complementary 
outpULl) 
available 
:><:: 
•....• 
u 
~ 
5. Lo'" propagation 
delay". (]80ns) 
U 
> 
Vl 
I 


>-< 
~ 
~ 
PAGE # 
6-261 
~ 
<: 


Cl 
a 
~ 
P... 
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Switching 
Regulato 
Output 
Stages 
..•.. 


Transistor 
Diode 
PACKAGES 
II 


60 


1 


150 
175 
300 
1.5V 
1.25V 
@7A 
@7A 
_~5J 
_6-35J 


60VCSM625) 
II 
Positive 
80VCSM626) 
60 
150 
175 
300 
1.5V 
1.25V 
@7A 
@7A 
1OOVCSM627) 


60V(SM600) 


1150 
Positive 
80V(SM601) 
60 
175 
300 
1.5V 
1.0V 


1OOV(SM602) 


@2A 
@2A 


60V(SM600) 


•..•egative 
80V(SM601) 
60 
150 
175 
300 
1.5V 
1.0V 
@2A 
@2A 


1OOV(SM602) 


Modular 
Products 
..•.. 


~ 
2 
~ 
1. 35% more 
light 
output 
at 25 
Watts 


>< 
0 
CUSTOMIIABLE 
CCFL 
p:: 
t. Closed 
loop, 
fuJly 
regulating 
design, 


E-< 
f-; 
INVERTER 
MODULE, 
~ 
3. 
1.5V to 30V input 
voltage 
ranges, 


~ 
P-. 
HALF- & FULL.BRIDGE. 
-< 
4. 
Versatile 
brightness 
control 
input. 


U 
~ 
~ 
5. 3 micro3mp 
sleep current. 


:; 
<J) 
--------- 
~ 
6. Output 
short-Circuit 
protection 
and automatic 
over-\·ohagc 
limiting 
~ 
~ 
I PAGE# 
6-159 
~ 
7. 
Single-sided 
PCB is self-insulallng. 
a 
a 
~__•. 
_8_n_m_'_n_'a_X_il1_'l_Jn_'_h_e_ig_h_t._n_ar_fo_"'_,_foo_t_pr_in_ls_, 
_ 


~ 
02 
FLOATING 
OUTPUT 
~ 
1. FuJly noating 
output. 


>< 
p:: 
t. 35'. 
more 
light 
output 
at 25 
Watts, 


E-< 
f: 
DRM, 
CUSTOMIZABLE 
:J 
3. 
Greater 
efficiency 
than 
grounded 
output 
designs, 
~ 
e: 
CCFL INVERTER 
MODULE, 
~ 
4. 
.5V 
to 30V 
input 
voltage 
ranges, 


~ 
G 
HALF· & FULL·BRIDGE. 
~ 
S. Versatile 
brightness 
control 
Input 
> 
<J) 
_-------- 
)-I 
6 • 
.3 miuoamp 
sleep current. 
~ 
~ 
I PAGE# 
6-169 
~ 
7. 
Output 
short-circuit 
prolecllon 
and automatic 
over-voltage 
luniting. 
a 
Q 
~ 
8. 
801m maximum 
height. 
narrow 
footprint') 
-------------------------------------------------- 
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The LX155X family of ultra-low start-up 
current (25011Amax.), current mode 
control IC's offer new levels of energy 
efficiency for offline converter 
applica- 


tions. They are ideally optimized 
for 
personal 
computer 
and CRT power 


supplies 
although 
they can be used in 
any number of off-line applications 
where energy efficiency is critical. 
Coupled with the fact that the LX155X 
series requires a minimal set o[ external 
components, 
the series offers an 


excellent 
value for cost conscious 


consumer 
applications. 
Optimizing 
energy efficiency, the 
LX155X series demonstrates 
a signifi- 
cant power reduction 
as compared 
with 


other similar off-line controllers. 
Table 1 


compares 
the SG384X, UC384XA and 
the LX155X start-up resistor power 
dissipation. 
The LX155X offers an 
overall 4X reduction 
in power dissipa- 


[ion. Additionally, the precise oscillator 
discharge current gives the power 
supply designer considerable 
flexibility 


in optimizing 
system duty cycle 
consistency. 


The current mode architecture 


demonstrates 
improved 
load regulation, 


pulse by pulse current limiting and 
inherent 
protection 
of the power supply 
output switch. The LX155X includes a 
bandgap 
reference 
trimmed to 1°,",an 


error amplifier, a current sense com- 
parator internally clamped to 1Y, a high 
current totem pole output stage for fast 
switching 
of power mosfet's, and an 


externally 
programmable 
oscillator to 
set operating 
frequency 
and maximum 
duty cycle. The undervoltage 
lock-out 


circuitry is designed 
to operate 
with as 


little as 25011Aof supply current 
permitting 
very efficient bootstrap 
designs. 


TYPICAL 
ApPLICATION 
OF LX155X 
USING 
ITS 


MICROPOWER 
START-UP 
FEATURE 


TABLE 


Max.Start-upCurrent1OOO~A 
Specification 
{ISTI 
I TypicalStart-Up 
62Kn 


1 ResistorValue 11<,,1 


Max.Start-UpResisto 2.26W 
PowerDissipation{P,I 


500I'A III 


124Kn. 


1.13W. 


• 
ULTRA-LOW START·UP CURRENT 
(1501JA typ.) 


• 
TRIMMED OSCILLATOR 
DISCHARGE 
CURRENT 
(±2% typ.) 


• 
INITIAL 
OSCILLATOR FREQUENCY BEITER 
THAN 
:>4% 


• 
OUTPUT PULLDOWN DURING UVLO 


• 
PRECISION 2.5V REFERENCE (:>2% max.) 


o CURRENT SENSE DElAY 
TO OUTPUT 


(150n5 typ.) 


o AUTOMATIC 
FEED FORWARD 


COMPENSATION 


o PUL5E-BY-PULSE CURRENTLIMITING 
o ENHANCED 
LOAD 
RESPONSE 
CHARACTERISTICS 


o UNDER-VOLTAGE LOCKOUT WITH 


HYSTERESIS 


o DOUBLE PULSESUPPRESSION 
o HIGH 
CURRENTTOTEM POLE OUTPUT 


(± lAmp peak) 


o SOOkHz OPERATION 
• 


NOle: 
Calculation 
is done 
for universal 
AC input 
speci- 
fication OfV"DU'· 
9OVII.\I\ to VAO.•.••. 
"•• 265Vk\1\ using the 


follOWing 
equation: 
(Resistor current 
;s selected to be 


2#/'Tat 
\'Al..>1/,\'.) 


R 
= 
VACMIN 


ST 
..[2-I 


ST 


• 
ECONOMY OFF-LINE FlYBACK OR 
FORWARD CONVERTERS 


• 
DC-DC BUCK OR BOOST CONVERTERS 


• 
lOW 
COST DC MOTOR CONTROL 
••• 
~.:: 
1 o~:v 
16V 
6V 


8.4V 
0.8V 


LX1552 


LX1553 


LX1554 


LX1555 


o to 70 
·40 to 85 


-55 to 125I 


PlastIC DIP 
i· 
Plastic SOIC r-Plastic SOIC r-CeramIC DIP 
8-plO 
8-plO 
14-pin 
8-plO 
-------- 
LX155xCM 
LX155xCDM 
LX155xCD 


LX155xlM 
LX155xlDM 
LX155xlD 


LX155xMY 


Note: 
All surface-mount 
packages 
are available in Tape & Reel. Append the letter liT" to part number. 
(i.e. 


, 


. 
TSSOP 
20-plO 


LXI5:CPW 


LX1552CDMT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 
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Supply Voltage (Low Impedance 
Source) 
. 30V 


Supply Voltage (Ice < 30mA) 
. 
.. Self Limiting 
Output 
Current.. 
±IA 
Output 
Energy (Capacitive 
Load) . 
.. 
51lJ 
Analog Inputs (Pins 2, 3) . 
. 
-O.3V to +6.3V 


Error Amp Output 
Sink Current 
.. 
IOmA 
Power Dissipation 
at T, ~ 25°C (DIL-S) 
.. 
IW 


Operating 
Junction 
Temperature 


Ceramic (Y Package) 
. 


Plastic (M, DM, D, PW Packages) . 
Storage Temperature 
Range 
. 


Lead Temperature 
(Soldering, 
10 Seconds) 
. 


COMPO' 
V'" 


Vfl 
2 
7 
Vcc 


I..,.. 
3 
6 
OUTPUT 
R,/<; 
, 
5 
GND 


M&YPACKAGE 


(Top View) 


... 150°C 
.... 150°C 


....... 
-65°C to +150°C 
.. 
300°C 


COMPIl' 
v,,, 
VfI 
2 
7 
Vec 


ISOdl 
3 
6 
OUTPUT 
R,/<; 
• 
5 
GND 


DMPACKAGE 


(Top View) 
Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 


to Ground. 
Currents 
are positive 
into. negative 
ow 
of the specified 
terminal. 
Pin 


numbers 
refer to DIL packages 
only. 


VfI 
Vet 


N.C. 
Vc 


lsoot: 
OUTPUT 
N.C. 
GND 
R,/<; 
PWRGND 


DPACKAGE 
(TOpView) 


N.C. 


N.C. 


v", 
N.C. 
v" 
v, 


OUTPUT 
GND 
PWRGND 


N.C. 


N.C. 


N.C. 
COMP 
v" 


N.C. 


Junction Temperature 
Calculation: 
T 


J 
:: 
TA + (PD 
X 9j,). 


The aJA numbers 
are gUidelines for the thermal performance 
of the device/ pc-board 
system. 


All of the above 
assume 
no ambient 
airflow 


PWPACKAGE 
(Top View) 
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ULTRA-Low START-UP CURRENT, CURRENT-MoDE PWM 


(Unless otherwise 
specified, 
these specifications 
apply over the operating 
ambient 
temperatures 
for LX155xC with O'C 5'1', 570'C, 
LX155xl with -40'C 5 '1', 5 85'C, LX155xM 


with -55°C 5TA 
5125°C; 
V(7(=15V (Note 
5); ~Dl0K; 
c,.=3.3nF. 
Low dUly cycle pulse testing techniques 
are used which 
maimains 
junction 
and case temperalures 
equallO 
the 


ambienl 
temperature.) 


Parameter • 


Test Conditions 


Output Voltage 
VREF 
TA=25'C,IL=1mA 
4,95 
5.00 
5.05 
4.95 
5.00 
5.05 
V 


Line Regulation 
12 " V,",,25V 
6 
20 
6 
20 
mV 


Load Regulation 
1,,10,,20mA 
6 
25 
6 
25 
mV 


Temperature Stability (Note 2 & 7) 
0.2 
0.4 
0.2 
0.4 
mVl'C 


Total Output Variation 
Over Line, Load, and Temperature 
4.9 
5.1 
4.9 
5.1 
V 


Output Noise Voltage (Note 2) 
V. 
10Hz" f" 1OkHz, T = 25'C 
50 
50 
~V 


Long Term Stability (Note 2) 
T = 125'C, t = 1000hrs 
5 
25 
5 
25 
mV 


Output Short Circuit 
I" 
-30 
-100 
-180 
-30 
-100 
-180 
mA 


Initial Accuracy 
(Note 6) 
TA = 25'C 
48.5 
50.5 
52.5 
48.5 
50.5 
52.5 
kHz 


TA = 25'C, Ry= 698Q, CT= 22nF, LX1552/3 only 
56 
58 
60 
56 
58 
60 
kHz 


Voltage Stability 
12 "V" 
5 25V 
0.2 
1 
0.2 
1 
% 


Temperature Stability (Note 2) 
TMIN:S: TA ~ TMA.l( 
5 
5 
% 


Amplitude 
(Note 2) 
VPlN, 
peak to peak 
1.7 
1.7 
V 


Discharge Current 
I. 
TA= 25'C, V_,= 
2V 
8.0 
8.3 
8.6 
8.0 
8.3 
8.6 
mA 


V"",=2V,T",""T 
"TMAX 
7.6 
8.8 
7.8 
8.8 
mA • 


Input Voltage 
V"" 1 = 2.5V 
2.45 
2.50 
2.55 
2.45 
2.50 
2.55 
V 


Input BiasCurrent 
I, 
-0.1 
-1 
-0.1 
-0.5 
~ 
Open Loop Gain· 
AvOL 
2"Vo,,4V 
65 
90 
65 
90 
dB 
Unity Gain Bandwidth 
(Note 2) 
UGBW 
T, = 25'C 
0.6 
0.6 
MHz 
Power Supply Rejection Ratio (Note 3) 
PSRR 
12 < V" < 25V 
60 
70 
60 
70 
dB 
Output Sink Current 
In, 
V,,", = 2.7V, VOl.' = 1.1V 
2 
4 
2 
4 
mA 


Output Source Current 
I 
V"", = 2.3V, V"", = 5V 
-0.5 
-0.8 
-0.5 
-0.8 
mA 


Output Voltage High Level 
Vn• 
V"•• = 2.3V, R.= 15K to ground 
5 
6.5 
5 
6.5 
V 


Output Voltage Low Level 
Vo< 
V"", = 2.7V, R,= 15K to V,,, 
0.7 
1.1 
0.7 
1.1 
V 


Gain (Note 3 & 4) 
AvoL 
2.85 
3 
3.15 
2.85 
3 
3.15 
VN 
Maximum Input Signal (Note 3) 
VptNl=5V 
0.9 
1 
1.1 
0.9 
1 
1.1 
V 
Power Supply Rejection Ratio (Note 3) 
PSRR 
12 <V" 
< 25V 
70 
70 
dB 
Input BiasCurrent 
I, 
-2 
-10 
-2 
-5 
~ 
Delay to Output 
(Note 2) 
Tp• 
V"", = 0 to 2V 
150 
300 
150 
300 
ns 


Output Voltage Low Level 
VOL 
I,,", = 20mA 
0.1 
0.4 
0.1 
0.4 
V 


I,,", = 200mA 
1.5 
2.2 
1.5 
2.2 
V 
Output Voltage High Level 
VOH 
ISOURCE = 20mA 
13 
13.5 
13 
13.5 
V 


1"'ORe'= 200mA 
12 
13.5 
12 
13.5 
V 
RiseTime (Note 2) 
T 
TA = 25'C, C = 1nF 
50 
100 
50 
100 
ns 
FallTime (Note 2) 
T 
TA = 25'C, C = 1nF 
50 
100 
50 
100 
ns 
UVLOSaturation 
VSAy 
V" = 5V, I""" = 10mA 
0.7 
1.2 
0.7 
1.2 
V 
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Parameter 
Test Conditions 


Start Threshold 
Vsr 
1552/1554 
15 
16 
17 
15 
16 
17 
V 


1553/1555 
7.8 
8.4 
9.0 
7.8 
8.4 
9.0 
V 


Min. Operation Voltage After Turn-On 
1552/1554 
9 
10 
11 
9 
10 
11 
V 


1553/1555 
7.0 
7.6 
8.2 
7.0 
7.6 
8.2 
V 


Maximum Duty Cycle 
1552/1553 
94 
96 
94 
96 
% 


1552/1553, RT= 698n, CT= 22nF 
50 
50 
% 


1554/1555 
47 
48 
47 
48 
% 


Minimum Duty Cycle 
0 
0 
% 


Power Consumption 
Section 
~~~~~~ 
~ 


Operating Supply Current 
I" 


V , Zener Voltage 
Vz 
I, = 25mA 


Notes: 
2. These 
parameters, 
although 
guarameed. 
are not ]00% 
tested 
in 


production. 


3. Parameter 
measured 
at trip point 
of latch with 
V FB = O. 


/1 VCO\lP 


4. Gain 
defined 
as: 
A = 
1!1 
VI~F:"'<;E 
; 
O:S; VI~F""E ~ a.8v. 


5. Adjust V cc above 
the start threshold 
before 
setting 
at 15V. 


6. Output frequency equals oscillator frequency for the LXI552 and 
LX1553. Output frequency is one half oscillator frequency for the 
LXI554 and LXI555 


7. 
Temperature 
stability, 
sometimes 
referred 
to as average 
temperature 


coefficient, 
is described 
by the equation· 


Temp Stability = 
VREf (max.) - VREf (min.) 
TA (max.) - TA (mm.) 


VlO.:t 
(max.) 
& 
VIl.EF 
(min.) 
are 
the 
maximum 
& 
minimum 
reference 


vohage measured over the appropriate 
temperature 
range. 
Ole that the 
extremes 
in voltage 
do 
not 
necessarily occur 
at the extremes 
in 


temperature 
. 


• - V"and 
V, are internally connected 
for 8 pin packages . 
•• - POWERGROUNDand GROUND are internally connected 
for 8 pin packages . 


••• - Toggle flip ftop used only in 1554 and 1555. 
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FIGURE # 


1. 
OSCILLATOR FREQUENCY YS. TIMING RESISTOR 


2. 
MAXIMUM 
DUTY CYCLEvs. TIMING RESISTOR 


3. 
OSCILLATOR DISCHARGE CURRENTvs. TEMPERATURE 


4. 
OSCILLATOR FREQUENCY YS. TEMPERATURE 


5. 
OUTPUT INITIAL ACCURACY vs. TEMPERATURE 


6. 
OUTPUT DUTY CYCLE vs. TEMPERATURE 


7. 
REFERENCEVOLTAGE vs. TEMPERATURE 


8. 
REFERENCESHORT CIRCUIT CURRENT YS. TEMPERATURE 


9. 
E.A. INPUT VOLTAGE YS. TEMPERATURE 


10. 
START·UPCURRENT YS. TEMPERATURE 


11. 
START-UPCURRENT YS. SUPPLYVOLTAGE 


12. 
START-UPCURRENT YS. SUPPLYVOLTAGE 


13. 
DYNAMIC SUPPLYCURRENTvs. OSCILLATOR FREQUENCY 


14. 
CURRENT SENSE DELAY TO OUTPUT vs. TEMPERATURE 


15. 
CURRENT SENSE THRESHOLD YS. ERROR AMPLIFIER OUTPUT 


16. 
START-UP THRESHOLD vs. TEMPERATURE 


17. 
START-UP THRESHOLD vs. TEMPERATURE 


18. 
MINIMUM 
OPERATING VOLTAGE vs. TEMPERATURE 


19. 
MINIMUM 
OPERATING VOLTAGE YS. TEMPERATURE 


20. 
LOW LEVEL OUTPUT SATURATION VOLTAGE DURING UNDER- 
VOLTAGE LOCKOUT 


21. 
OUTPUT SATURATION VOLTAGE YS. OUTPUT CURRENTand 
TEMPERATURE 


22. 
OUTPUT SATURATION VOLTAGE YS. OUTPUT CURRENTand 
TEMPERATURE 


FIGURE # 


23. 
TYPICAL APPLICATION OF START-UPCIRCUITRY 


24. 
REFERENCEVOLTAGE vs. TEMPERATURE 


25. 
SIMPLIFIED SCHEMATIC OF OSCILLATOR SECTION 


26. 
DUTY CYCLEVARIATION vs. DISCHARGE CURRENT 


27. 
OSCILLATOR FREQUENCY vs. TIMING RESISTOR 


28. 
MAXIMUM 
DUTY CYCLE YS. TIMING RESISTOR 


29. 
CURRENT SENSE THRESHOLD 
YS. ERRORAMPLIFIER OUTPUT 


FIGURE # 


30. 
CURRENT SENSE SPIKE SUPPRESSION 


31. 
MOSFET PARASITIC OSCILLATIONS 


32. 
ADJUSTABLE BUFFEREDREDUCTION OF CLAMP LEVEL 
WITH SOFT-START 


33. 
EXTERNAL DUTY CYCLE CLAMP AND MULTI-UNIT SYCHRONIZATION 


34. 
SLOPE COMPENSATION 


35. 
OPEN LOOP LABORATORY FIXTURE 


36. 
OFF-LINE FLYBACK REGULATOR 
• 
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FIGURE 
3. 
- 
OSCILLATOR 
DISCHARGE 
CURRENT 
YS. 


TEMPERATURE 


Vcc= 
15V 
VPlN, = 2V 
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FIGURE 
8. 
- 
REFERENCE 
SHORT 
CIRCUIT 
CURRENT 
V5. 


TEMPERATURE 
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DYNAMIC 
SUPPLY CURRENT 
V5. 


OSCILLATOR 
FREQUENCY 


I 
I 
I 
TA = 25'C 


I 
Rr = 10k 
Cl = lOOOpF 
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FIGURE 15. 
- 
CURRENT 
SENSE 
THRESHOLD 
V5. 


ERROR AMPLIFIER 
OUTPUT 
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FIGURE 21. 
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The LX1552/3/4/5 series of current mode PWMcontroller IC's are 
designed to offer substantial improvements in the areas of start- 
up current and oscillator accuracy when compared to the first 
generation products, the UC184x series. While they can be used 
in most DC-DC applications, they are optimized for single-ended 
designs such as Flyback and Forward converters. 
The LX1552/ 


54 series are best suited for off-line applications, whereas the 
1553/55 series are mostly used in power supplies with low input 
voltages. The IC can be divided into six main sections as shown 
in the Block Diagram (page 4): undervoltage lockout and start- 
up circuit; voltage reference; oscillator; current sense comparator 
and PWM latch; error amplifier; and the output stage. 
The 
operation of each section is described in the follOWingsections. 
The differences between the members of this family are summa- 
rized in Table 1. 


UVLO 
MAXIMUM 
PART # 
Start-u~ Voltage 
Hy.teri••• Voltage 
OUTYCYCLE 


"I 
{V""} 


LX1552 
16V 
6V 
<100% 


LX1553 
S.4V 
O.SV 
<100% 


LX1554 
16V 
6V 
<50% 


LX1555 
S.4V 
O.SV 
<50% 


The LX155x undervoltage 
lock-out is designed to maintain an 
ultra low quiescent current of less than 250~A, while guarantee- 
ing the IC is fully functional before the output stage is activated. 
Comparing this to the SG384x series, a 4x reduction in start-up 
current is achieved resulting in 75% less power dissipation in the 
start-up resistor. 
This is especially important in off-line power 


supplies 
which 
are designed 
to operate 
for universal 
input 


voltages of 90 to 265V Ae. 


Figure 23 shows an efficient supply voltage using the ultra low 
start-up current of the LX1554 in conjunction with a bootstrap 
winding off of the power transformer. Circuit operation 
is as 
follows. 


DC BUS 


The start-up capacitor (Cl) is charged by current through resistor 
(Rl) minus the 
tart-up current. 
Resistor (Rl) is designed such 
that it provides more than 250~A of current (typically 2x IST("")' 
Once this voltage reaches the start-up threshold, the IC turns on, 
starting the switching cycle. 
This causes an increase in IC 
operating current, resulting in discharging the start-up capacitor. 
During this time, the auxiliary winding flyback voltage gets 
rectified & filtered via (01) 
and (Cl) and provides sufficient 


voltage to continue to operate the Ie 
and support its required 


supply current. The start-up capacitor must be large enough such 
that during the discharge period, the bootsrap voltage exceeds 
the shutdown threshold of the Ie. 


Table 2 below shows a comparison of start-up resistor power 
dissipation vs. maximum start-up current for different devices. 


TABLE 2 


SG384x 
UC384xA 
LX155x 
I 


Max. Start-up Current 
1000~A 
500~A •• 


Specification 
(I,,) 


Typical Start-Up 
62Kn 
124Kn.- 


Resistor Value 
(RSTJ 


Max. 
Start-Up 
Re.istor 
2.26W 
1.13W.- 


Power Dissipation 
(P,J 


(Resistor Rl is designed such that it provides 2X maximum 


staIt-up current under low line conditions. 
Maximum power 
dissipation is calculated under maximum line conditions. 
Ex- 


ample assumes 90 to 265VACuniversal input application.) 
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The voltage reference 
is a low drift bandgap 
design which 


provides +5.0Vto supply charging current to the oscillator timing 
capacitor, 
as well as supporting 
internal circuitries. 
Initial 


accuracy for all devices are specified at ±l% max., which is a 2x 
improvement for the commercial product when compared to the 
SG384x series. 
The reference is capable of providing in excess 
of 20mA for powering any external control circuitries and has 
built-in short circuit protection. 
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FIGURE 24 
- 
REFERENCEVOLTAGE vs. TEMPERATURE 


The oscillator circuit is designed such that discharge current and 
valley voltage are trimmed independently. 
This results in more 


accurate initial oscillator frequency and maximum output duty 
cycle, especially 
important 
in LX1552/53 applications. 
The 
oscillator is programmed by the values selected for the timing 
components (R.,) and (CT)· Asimplified schematic of the oscillator 
is shown in Figure 25. The operation is as follows; Capacitor (CT) 
is charged from the 5V reference thru resistor (R.,) to a peak 
voltage of 2.7V nominally. 
Once 
the voltage reaches 
this 


threshold, comparator (AI) changes state, causing (5I) to switch 
to position (2) and (52) to (V) 
position. 
This will allow the 
capacitor to discharge with a current equal to the difference 
between a constant discharge current OJ and current through 
charging 
resistor OR)' until the voltage drops 
down 
to IV 


nominally and the comparator changes state again, repeating the 
cycle. Oscillator charge time results in the output to be in a high 
state (on time) and discharge time sets it to a low state (off time). 
Since the oscillator period is the sum of the charge and discharge 
time, any variations in either of them will ultimately affect stability 
of the output frequency and the maximum duty cycle. In fact, this 


5V 
Vp 
l~ 
2.SV! .J..l.lV 


• 


variation is more pronounced when maximum duty cycle has to 
be limited to 50% or less. This is due to the fact that for longer 
output off time, capacitor discharge current On - IR) 
must be 
decreased 
by increasing IR• 
Consequently, 
this increases the 


sensitivity of the frequency and duty cycle to any small variations 
of the internal current source OJ, making this parameter more 
critical under those conditions. 
Because this is a desired feature 
in many applications, this parameter is trimmed to a nominal 
current value of 8.3±0.3mA at room temperature, and guaranteed 
to a maximum range of 7.8 to 8.8mA over the specified ambient 
temperature range. 
Figure 26 shows variation of oscillator duty 
cycle versus discharge current for LX155x and SG384x series 
devices. 
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ULTRA-Low START-UP CURRENT, CURRENT-MoDE PWM 


The oscillator is designed such that many values of R,.and CT will 
give the same frequency, but only one combination will yield a 
specific duty cycle at a given frequency. 
A set of charts as well 
as the timing equations 
are given to determine approximate 
values of timing components 
for a given frequency and duty 


cycle. 


1000 


Given: frequency:; 
f; maximum duty-cycle:; 
Om 
Calculate: 


[ 


--.L J 
0.74) 
Dm -1 


R,.= 277 
~ 
(n), 0.3 ~ Om ~ 0.95 


(1.74) Dm -1 


Note: R,.must always be greater than 520Q for proper 


operation of oscillator circuit. 


C ~ 1.81' Om ().If) 


T 
f'R,. 


Example: A flyback power supply design requires the duty cycle 
to be limited to less than 45%. If the output switching frequency 
is selected to be 100kHz, what are the values of R,.and CT for the 
a) LX1552/53, and the b) LX1554/55 
? 


a) LX1552/53 


Given: f = 100kHz 
Om ~ 0.45 
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FIGURE'28 - 
MAXIMUM 
DUTY CYCLEvs. TIMING RESISTOR 


_ 
6 
~1.74)"*-j 
R,. - 2 7 


55 


(1.74)AS -1 


C = 
1.81' 0.45 


T 
100x10' • 669 


four = 
1/2 fa", (due to internal flip flop) 
fo'c ~ 200kHz 


select CT = 1000pf 
using Figure 27 or Equation 3: R,.~ 9.1k 
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Switch current is sensed by an external sense resistor (or a current 
transformer), monitored by the C.S. pin and compared internally 
with voltage from error amplifier output. The comparator output 
resets the PWM latch ensuring that a single pulse appears at the 
output for any given oscillator cycle. The LX1554/55 
series has 


an additional flip flop stage that limits the output to less than 50% 
duty cycle range as well as dividing its output frequency to half 
of the oscillator frequency. 
The current 
sense 
comparator 
threshold is internally clamped to IV nominally which would 
limit peak switch current to: 


_Vz 
(1) IS' = 
where: 


R, 


Isp : 
Peak switch current 


Vz: internal zener 


0.9V ~ Vz ~ 1.1V 


Equation 1 is used to calculate the value of sense resistor during 
the current 
limit condition 
where 
switch current 
reaches 
its 


maximum 
level. 
In normal operation 
of the convener, 
the 
relationship 
between 
peak switch current 
and error voltage 
(voltage at pin 1) is given by: 


Vf : Voltage at pin 1 
V, : Diode - Forward voltage 
0.7V at T, = 25°C 


The above equation is plotted in Figure 29. Notice that the gain 
becomes non-linear above current sense voltages greater than = 
0.95 volts. 
It is therefore recommended 
to operate below this 


range during normal operation. This would insure that the overall 
closed loop gain of the system will not be affected by the change 
in the gain of the current sense stage. 
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FIGURE 29 
- 
CURRENT SENSE THRESHOLD 
vs. ERROR AMPLIFIER OUTPUT 


The error amplifier has a PNP input differential stage with access 
to the Invening 
input and the output pin. 
The N.I. input is 
internally biased to 2.5 volts and is not available for any external 
connections. 
The maximum input bias current for the LX155XC 


series is 0.511A,while LX155Xl/155XM 
devices are rated for I11A 
maximum over their specified range of ambient temperature. 
Low value resistor dividers should be used in order to avoid 
output voltage errors caused by the input bias current. The error 
amplifier can source 0.5mA and sink 2mA of current. A minimum 
feedback resistor (R,) value of is given by: 


3(1.1) + 18 = 10K 
0.5mA 


• 


The output section has been speCificallydesigned for direct drive 
of power MOSFETs. It has a totem pole configuration which is 
capable of high peak current for fast charging and discharging of 
external MOSFETgate capacitance. 
This typically results in a rise 
and fall time of 50ns for a 1000pf capacitive load. 
Each output 


transistor (source and sink) is capable of supplying 200mA of 
continuous current with typical saturation voltages versus tem- 
perature as shown in Figures 21 & 22 of the characteristic curve 
section. 
AJI devices are designed to minimize the amount of 


shoot-thru current which is a result of momentary overlap of 
output transistors. 
This allows more efficient usage of the IC at 


higher frequencies, as well as improving the noise susceptibility 
of the device. Internal circuitry insures that the outputs are held 
off during V0: ramp-up. Figure 20, in the characteristic curves 
section, shows output sink saturation voltage vs. current at 5V. 
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DC BUS 
JI 


Q1 


DC BUS 


JI 


Ql 


The RC low pass filter will eliminate 
the leading 
edge current 
spike 
caused 
by parasitics 
of Power MOSFET. 


A resistor (R 
1 
) 
in series with 
the MOSFET 
gate reduces 
overshoot 
& 


ringing 
caused by the MOSFET 
input 
capacitance 
and any inductance 
in series with 
the gate drive. 
(Note: 
It is very important 
to have a low 


inductance 
ground 
path to insure correct 
operation 
of the I.c. 
This 


can be done by making 
the ground 
paths as short and as wide 
as 


possible.) 


IPI( = VRes Where: 
Ves = 1.67 ( R :'R 
) and VesMAX = 1V (Typ.) 


s 
1 
, 


[ 
V'AO - 1.3 ] 
(~) 
C 
tSOffSTART = -In 
1 - 5 ( ~) 
R,+R, 


R,+R, 


where; VEAO " voltage at the Error Amp Output under 


minimum 
line and maximum 
load conditions. 


f _ 
1.44 
- 
IRA + 2R,)C 


f- ----'L- 


RA + 2RB 


Soft srart and adjustable peak current can be done with the external 
circuitry 
shown 
above. 


Precision 
duty cycle 
limiting 
as well 
as synchronizing 
several 
parts is 


possible 
with 
the above 
circuitry. 
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Due to inherent 
instability of fixed frequency 
current 
mode converters 
running 
above 50% duty cycle, slope compensation 
should 
be 
added 
(0 either the current 
sense pin or the error amplifier. 
Figure 34 shows 
a typical slope compensation 
technique. 
Pin numbers 


inside parenthesis 
refer to ]4-pin package. 


lK 


ERROR AMP 
ADJUST 


4.7K 


High peak currents 
associated 
with capacitive 
loads necessitate 
careful grounding 
techniques. 
Timing and bypass 
capacitors 
should 
be 
connected 
to pin 5 in a single point ground. 
The transistor 
and Sk pOlentiometer 
are used to sample 
the oscillator 
waveform 
and apply an 


adjustable 
ramp to pin 3. 
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FIGURE 36. - 
OFF-LINEFlYBACKREGULATOR 
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1N4935 


AC 
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1N4935 


16V 
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"¥I' 


0.01~q20V 


~ 
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z 


27kn 
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M 
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~~ 
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CUR 
lkn 


10kn 
SEN 


4 
r470PF 
0.85kn 


0.01 ~Fq.OO22~F 
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ISOLATION 
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Input 
line voltage: 


Input 
frequency: 


Switching 
frequency: 


Output 
power: 


Output 
voltage: 


Output 
current: 


line 
regulation: 


Load 
regulation: 


Efficiency 
@ 2S Watts, 


V," = 90VAC: 
V," = 130VAC: 


Output 
short-circuit 
current: 


9DVAC to 130VAC 
SO or 60Hz 
40KHz 
±10% 
2SW maximum 


SV +S% 
2 to SA 
0.01%N 
8%/A* 


• This circuit uses a low-cost feedback scheme in which the DC 
voltage developed from the primary-side control winding is 
sensed by the LX1554 error amplifier. 
Load regulation is 
therefore dependent on the coupling between secondary and 
control windings, and on transformer leakage inductance. 


70% 
6S% 
2.SAmp 
average 
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The LX1562 is a second-generation 
family of power factor correction 
controllers using a discontinuous 
mode 


of operation. 
They are optimized for 


electronic ballast applications. Many 
improvements have been made over 
the original SG3561A controller 
introduced by Silicon General Semicon- 
ductor in 1992. 
New features include the addition of 
an internal start-up circuit eliminating 
bulky external components 
while 
allowing independent 
boost converter 
operation. 
Addition of internal current 


sense blanking eliminating the need for 
an external RlC filter network. 
Internal 


clamping of the error amplifier and 
multiplier outputs improves turn on 
overshoot characteristics and current 
limiting. Special circuitry has also been 


added to prevent no load runaway 
conditions. 
And finally, output drive 
clamps limiting power MOSFETgate 
drive independent 
of supply voltage 


greatly enhance the products practical 
application. 


Although the IC design has been 
optimized for electronic ballast applica- 
tions, it can also be used for power 
factor correction in lower power (typ < 
300W) AC-DC converters. 
One unique 
feature of the device is encompassed 
by the addition of internal logic 
circuitry to detect zero crossing of the 
inductor current thus maintaining the 
discontinuous current mode of opera- 
tion. 
This feature prevents large 


current gaps from appearing thereby 
minimizing distortion and enhancing 
power factor correction. 


TYPICAL 
ApPLICATION 
OF 
THE 
LX1562 
IN 
AN 80W 


FLUORESCENT 
LAMP 
BALLAST 
WITH 
ACTIVE 
POWER 
FACTOR 
CONTROL 


01 


8z:8z 


02 
04 
29\ 
R2 
~ 


..• 
1% 
C4 
~ 
.Ql~F 
~ 
GND 


Z 
Z 
c> 


• 
INTERNAL START-UP CIRCUIT 


• 
INTERNAL CURRENT SENSE BLANKING 


• 
IMPROVED MICROPOWER START-UP 
CURRENT 
(300~A 
max.) 


• 
CLAMPED E.A. OUTPUT FOR LOWER 
TURN-ON OVERSHOOT 


• 
MULTIPLIER CLAMP LIMITS MAXIMUM 
INPUT CURRENT 


• 
INTERNAL OVERVOLTAGE PROTECTION 
REPLACES BUILT-IN C.S. OFFSET 


• 
PWM OUTPUT CLAMP LIMITS MOSFET 
GATE DRIVE VOLTAGE 


• 
INCREASED UVLO HYSTERESIS REDUCES 
START-UP TIMING 
(LX1S62 only) 


• 
LOW OPERATING CURRENTCONSUMPTION 


• 
INTERNAL 1.5% REFERENCE 


• 
TOTEM POLE OUTPUT STAGE 


• 
AUTOMATIC CURRENTLIMITING OF BOOST 
STAGE 


• 
DISCONTINUOUS MODE OF OPERATION 
WITH NO CURRENTGAPS 


• 
NO SLOPE COMPENSATION 
REQUIRED I 


• 
ELECTRONICBALLAST 


• 
SWITCHING POWER SUPPLIES 


5.2V 


2.1V 


r- 


Plastic DIP r-tPlastic SOle 
8-pm 
_8_-p_l_n 
_ 


010100 
LX15621M 
LX15621DM 


010100 
LX15631M 
LX15631DM 


ote: 
All surface-mount 
packages are available in Tape & Reel. 


Append the letter "T" to part number. 
(i.e. 
LXI562IDMT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Supply Voltage (V,N) 
-0.3V to 28V 
Peak Driver Output 
Current (Note 3) 
±SOOmA 
Driver Output 
Clamping 
Diodes 


Vo > Vcc or Vo < -0.3V 
±IOmA 
Detector 
Clamping 
Diodes 
VOET > 6v or VDET < 0.9V. 
. ..... ±lOmA 
Error Amp, Multiplier, and Comparator 
Input Voltages 
-0.3V to 6v 


Detector 
Input Voltage ( ote 2). 
-0.3 to 6v 


Operating 
Junction 
Temperature 


Plastic (M and OM Packages). 
. 
ISO°C 


Storage Temperature 
Range. 
.. 
-6Soc to ISO°C 


Lead Temperature 
(Soldering, 
10 Seconds) 
300°C 


Note 
1. 
Values 
beyond 
which 
damage 
may occur. 
All vollages 
are specified 
with 
respect 
to 


ground, 
and all currents 
are positive 
into the specified 
terminaL 


Note 2. 
With no limiting resistor. 


Note 
3. 
Current 
duty 
cycle 
is chosen 
such that T 


J is below 
150°C. 


Junction Temperature 
Calculation: 
TJ = TA + (PI) x 81A). 


The aJA numbers 
are guidelines 
for the thermal 
performance 
of the devicel pc-board 
system. 


All of the above 
assume 
no ambient 
airflow 
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2 
7 
OUT 
MUtT. INPUT 
3 
6 
GROUND 


C.5. 
4 
5 
IDn 


DMPACKAGE 


(Top View) 
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Parameter 
- 
• 
Supply Voltage Range 
11 
25 
V 


Peak Driver Output Current 
±200 
mA 


Operating Ambient Temperature Range: 


l.X156211563 
0 
100 
·C 


(Unlessotherwisespecified,thesespecificationsapply OI'erthe operatingambienttemperaturesfor the l.X15621563with O·C';;T,';; lO0·C;V,,=12V. Low duty cycle pulse 


testing techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 


Parameter • 


Test Conditions 


Start Threshold Voltage 
VST 
l.X1562 Only 
12 
a1 
14 
V 
l.X1563 Only 
9,2 
9,8 
10,6 
V 


UVLockout Hysteresis 
tiVH 
l.X15620l'ly 
4 
5.2 
6 
V 


l.X1563 Only 
U 
2.1 
2.5 
V • 
Supply 
Current 
Section 


Start-Up Supply Current 


Operating Supply Current 


Dynamic Operating Supply Current 


Reference 
Section 
(Note 5) 


¥IN < VTH 
V,H = 12V, Output Not Switching 


V,"= 12V, 50kHz, CGS= 1000pF 


Initial Accuracy 
(Note 8) 
V, 
I~EF = OmA, TA = 25°C 
2.465 
2.50 
2.535 
V 


IIlEF= OmA 
2.44 
2.56 
V 


Line Regulation 
I!'v, 
12V < V," < 25V 
0.1 
mV 


Load Regulation 
tN, 
0< i",<2mA 
L3 
mV 


Temperature Stability 
tNT 
20 
mV 


Input 8iasCurrent 
I, 
-500 
50 
500 
nA 


Large Signal Open Loop Voltage Gain 
Avo, 
(Note 5) 
60 
80 
d8 
Slew Rate 
S 
0,63 
VI~sec 


Power Supply Rejection Ratio (Note 5) 
PSRR 
11 to 25V 
60 
80 
d8 


Output Source Current 
I" 
VOH = 3V 
-2 
-4.5 
mA 


Output Sink Current 
I, 
Vo<= 2V 
3 
4,5 
mA 


Output Voltage Range (Note 7) 
E.An 
No Load on E.A Output 
1.2 
3,8 
V 


Unity Gain Bandwidth 
f, 
U 
MHz 


PhaseMargin 
<t> 
49 
. 


Mult. Input Voltage Range 
VM, 
0 
2 
V 


M2 Input Voltage Range 
VM• 
V", 
V",+ 
1 
V 
Mult. Input BiasCurrent (M1) 
I••• 
-0,24 
~ 


Multiplier Gain (Note 5 & 6) 
K 
VM, = W, Li.VEAO= 2,7V to 33V 
0.55 
0.68 
0.8 
Vtv' 


Li.VM,= 0.5V to 1.5V, VEAO = V", + W 
0.55 
0.61 
0,75 
Vtv' 


Multiplier Gain Temperature Stability 
Li.KT 
-0,2 
%fOC 


Maximum Multiplier Output Voltage 
VlMP 
VM1 = 2V, 
VPlN1 = OV 
U 
L24 
1.45 
V 


OLINFrNlry 
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Parameter 
II 


Test Conditions 


Input 
Bias Current 
les8 
OV 5, Ves < 1.7V 
-1 
-0.3 
1 
IJA 


Current 
Sense 
Delay to Output 
td 
E.A.ollT = 3.7V, Ves = 0 to 
1.2V, VM, = 1V 
280 
500 
ns 


C.S. Blanking 
Time 
t.", 
0.4 
0.9 
1.2 
lJS 


C.S. Input 
Off;et 
Voltage 
VOFF 
VEA-O = 2.2V, 
VM1 = OV, 
'oETe = OV 
-20 
3 
20 
mV 


Input 
Voltage 
Threshold 
- High 
VHI 
1.6 
1.72 
1.9 
V 


Hysteresis 
Ho 
180 
240 
300 
mV 


Input 
LO Clamp 
Voltage 
VOL 
10,,= 100lJA 
0.4 
0.62 
0.85 
V 


Input 
HI Clamp 
Voltage 
Voz 
10,,=3mA 
7.0 
7.8 
8.6 
V 


Input 
Current 
lOB 
1V 5, Vo" 5, 6V 
-1 
-0.2 
1 
lJA 


Input 
HVLO Clamp 
Diode 
Current 
10M>< 
Vo" < 0.9V, 
Vo" > 6V 
±3 
mA 


Restart 
Timer 
Section 


Restart 
Time 


Output 
Driver Section 


Output 
High Voltage 
VPRH 
I, = -10mA, 
V," = 12V 
8.5 
9 
V 


Output 
Low 
Voltage 
VPRl 
Il = 10mA, 
V•• = 12V 
0.8 
1 
V 


Output 
Rise Time 
t" 
Cl = 1000pF 
130 
200 
ns 


Output 
Fall Time 
t, 
Cl = 1000pF 
50 
120 
ns 


Maximum 
Output 
Voltage 
VORMX 
V," = 20V 
13 
13.8 
15 
V 


Notes: 
5. 
Because 
the reference 
is not brought 
out externally, 
these specifications 
are tested at probe 
only, 
and cannot 
be tested on the packaged 
part. 


They 
are guaranteed 
by design, 
and shown 
for illustrative 
purposes 
only. 


6. 
K = 
I!1vr;s 
tiVcs 


(.6.v.\) 
X (VEAH 
- 
VRF.F) 
(V~)(.6.Vf.Ar) 


7. 
This parameter. 
although 
guaranteed, 
is nOt 
tested in production. 


S. 
Initial 
accuracy 
includes 
input 
offset voltage 
of error amplifier. 
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~V ~!~ 
RfF 


6.8V 
To All 


Internol Circuitry 


MUll 
13.1VI1562) 
IN 
9.8V (1563) 
3 


• 


Pin 
# 
Description 


INV 
Inverting input of the Error Amplifier. The output of the Boost converter should be resistively divided to 2.5V and 
connected to this pin. 


c.s. 
4 
Input to the PWM comparator. 
Current is sensed in the Boost stage MOSFETby a resistor in the source lead, and is 


fed to this pin. An internal blanking circuit eliminates the RClow pass filter that olhelwise is required to eliminate leading 
edge spike. 


IDET 
5 
A current driven logic input with internal clamp. 
A second winding on the Boost inductor senses the flyback voltage associated with the zero crossing of the inductor 
current and feeds it to the IDET pin through a limiting resistor. Low on this pin causes V0 (pin 7) to go high. 


OLINFrNITY 


MICROELECTRONICS 


FIGURE # 


1. 
E.A. OUTPUT VOLTAGE vs. C.S. THRESHOLD 


2. 
MULTIPLIER INPUT VOLTAGE vs. C.S. THRESHOLD 


3. 
MULTIPLIER GAIN (VM,=1Y, V£AO=3.5V) V5. TEMPERATURE 


4. 
REFERENCEVOLTAGE (Including 
Offset) 
V5. TEMPERATURE 


5. 
E.A. INPUT BIAS CURRENTV5. TEMPERATURE 


6. 
E.A. SINK CURRENT@2V vs. TEMPERATURE 


7. 
START-UP SUPPLYCURRENTV5. TEMPERATURE (LX1563) 


8. 
START-UP SUPPLYCURRENTV5. TEMPERATURE (LX1562) 


9. 
START-UPTHRESHOLD V5. TEMPERATURE (LX1562) 


10. 
START-UPTHRESHOLD V5. TEMPERATURE (LX1563) 


11. 
UV LOCKOUT HYSTERESISV5. TEMPERATURE (LX1562) 


1'2. 
UV LOCKOUT HYSTERESISvs. TEMPERATURE (LX1563) 


13. 
IOETTHRESHOLD HIGH vs. TEMPERATURE 


14. 
IOETINPUT HYSTERESISV5. TEMPERATURE 


15. 
RUN-AWAY COMPARATOR THRESHOLD V5. TEMPERATURE 


16. 
C.S. DELAY TO OUTPUT vs. TEMPERATURE 


17. 
C.S. BLANKING TIME vs. TEMPERATURE 


18. 
RESTARTTIME V5. TEMPERATURE 


19. 
FALL TIME vs. TEMPERATURE 


'20. 
RISE TIME vs. TEMPERATURE 


'21. 
SUPPLYCURRENTvs. SUPPLYVOLTAGE (LX1562) 


'22. 
SUPPLYCURRENTvs. SUPPLYVOLTAGE (LX1563) 


'2'2a. MAXIMUM 
MULTIPLIER OUTPUT VOLTAGE vs. TEMPERATURE 


FIGURE # 


'23. 
INDUCT CURRENT 


'24. 
TYPICAL APPLICATION OF START-UPCIRCUITRY 


'25. 
START-UPCAPACITOR VOLTAGE 


'26. 
VOLTAGE REFERENCEV5. TEMPERATURE 


'27. 
THE AMPLIFIER CONFIGURED AS AN INTEGRATOR FOR LOOP 
COMPENSATION 


'28. 
MULTIPLIER SECTION 


'29. 
CURRENT SENSE SECTION 


30. 
START-UPTIMER 


FIGURE # 


31. 
TYPICAL APPLICATION OF THE LX1562 
IN AN BOW FLUORESCENT 
LAMP BALLAST WITH ACTIVE POWER FACTOR CONTROL 


32. 
NORMALIZED 
OPERATING FREQUENCY V5. OFF-TIME DUTY CYCLE 


33. 
INDUCT CURRENT 


34. 
LOAD TRANSIENT RESPONSE CIRCUIT 


35. 
FLYBACK VOLTAGE ACROSS IOETWINDING 


FIGURE # 


36. 
TYPICAL APPLICATION OF THE LX1562 
IN AN BOW FLUORESCENT 


LAMP BALLAST WITH ACTIVE POWER FACTOR CONTROL - 1'20V 


37. 
TYPICAL APPLICATION OF THE LX1562 
IN AN BOW FLUORESCENT 
LAMP BALLAST WITH ACTIVE POWER FACTOR CONTROL - '2'20V 


38. 
TYPICAL APPLICATION OF THE LX1562 
IN AN BOW FLUORESCENT 
LAMP BALLAST WITH ACTIVE POWER FACTOR CONTROL - '277V 
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FIGURE 
3. 
- 
MULTIPLIERGAIN (VM,=1V, VEAo=3.5V) 
vs. TEMPERATURE 


0.80 


075 


~... 
070 


C 
'iij 
CI•. 
0.65 
.!! 
~ 
'S~ 
0.60 
g 


0.55 


I 
I 


Vcc= 
12V 
Cl= 
lnF 
_ 


V,Jo{)= 
3.5V 
VM1 = lV 


100... 


........• .•.......••• 


•......••.•.. 


.......•.•..• 


• 


1.4 


1.2 


~ 
1.0 


" 
In 
III.. 
~ 


0.8 


'tI 
'0 


0.6 
.c 
III!! 
.c 
I- 
0.4 
V; 
V 


0.2 


FIGURE 
4. 
- 
REFERENCEVOLTAGE (Including 
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The operation 
of the IC is best described 
by referring to the 


block-diagram. 
The output of the multiplier stage generates a 


voltage proportional 
to the product of the rectified AC line and 


the output of the error amplifier. 
This voltage serves as the 


reference for the inductor peak current that is sensed by the 
resistor in series with the external power MOSFET. When the 
sense voltage exceeds this threshold, e.s. comparator trips and 
resets the latch as well as turning the power MOSFET off. 


The energy stored during switch on-time is now transferred 


and stored in the output capacitor, causing the inductor current 


Average 


AC Input Current 


to ramp down. 
When current reaches zero level (inductor runs 
out of energy) , boost diode (OJ) stops conducting 
and the 


residual inductor energy and the drain to source capacitance of 
the power MOSFETcreate an LCtank circuit which causes drain 
voltage to resonate at this frequency. 
The resonating voltage is 


detected 
by the secondary 
winding (Idet winding) of the in- 


ductor. When this voltage swings negative "I detect" pin senses 
it and activates the blanking circuit, 
sets the latch, and turns 
power MOSFETon, repeating the cycle. This operation contin- 
ues for the entire cycle of the AC rectified input resulting in an 
inductor current as shown in Figure 23. 
The high frequency 
content of this current is then filtered by the input capacitor 
(CJ) 
resulting in a sine wave input current in phase with the 
AC line voltage. 
Output 
voltage regulation 
is accomplished 
when the error 


amplifier compares 
this voltage to an internal 2.5V reference 
and generates an error voltage. 
This voltage then controls the 
amplitude of the multiplier output 
adjusting the peak inductor 


current proportional 
to the load and line variations, maintain- 


ing a well regulated voltage. 


The LXl562/63 undervoltage 
lock-out is designed to maintain 
an ultra low quiescent current of less than 300pA, while guar- 
anteeing 
the IC is fully functional before the output stage is 
activated. 
Comparing this to the SG356lA device, a 40% reduc- 


tion in start-up current is achieved, resulting in 40% less power 
dissipation in the start-up resistor. 
This is especially important 
in electronic ballast applications that are designed to operate in 
harsh environments, with convection cooling as the only means 
of heat dissipation. 
Figure 24 shows an efficient supply voltage using the ultra 


low start-up current of the LXl562 in conjunction with a boot- 
strap winding off of the power transformer. 
Circuit operation 


is as follows: 


The start-up capacitor 
(CI) is charged 
by current through 


resistor (RI) minus the start-up current drawn by the Ie. 
This 


resistor is typically chosen to provide 2X the maximum start-up 
current at low 
line to guarantee start-up under the worst case 
condition. 
Once the capacitor 
voltage reaches 
the start-up 


threshold, 
the IC turns on, starting the switching cycle. 
The 


operation 
of the IC demands 
an increase in operating current 
which results in discharging the capacitor. During the discharge 
cycle, the flyback voltage of the auxiliary winding is rectified 
and filtered via rectifier (OJ) and charges the capacitor above 
the minimum operating voltage of the device and takes over as 
the supply voltage. 
The start-up capacitor and auxiliary wind- 


ing must be selected such that it satisfies worst case IC condi- 
tions. 
Figure 25 shows start-up time and voltage of capacitor Cl. 


Table I shows the start-up voltage and hysteresis for LXl562 


and LX1563. The LXl562 is used for stand alone pre-regulator 
applications while LXl563 is ideal for applications 
where sup- 
ply voltage is derived elsewhere 
and requires 
less than 14V 
start-up. 


Rectified 
AC line 
f\/\ 
Rl 
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S.2V 


2.1V 


v"~ 
T------------ 
! 


Vi" 
J__J__, 


: 
I 
: 
DISCHARGE 


--,: 
r-TIME 
:, 
l 
BOOTSTRAP 
:...-- 
WINDING 
,,,:,,, 


The vollage reference is a low drifl bandgap design which pro- 
vides a slable +2.5V outpul wilh maximum of ±1.5% inilial ac- 
curacy. 
This vollage is inlernally lied 10 lhe non-inverling 
in- 
pUl of lhe amplifier and is nol available for eXlernal connec- 
lion. 
The inilial accuracy of lhe reference 
includes error am- 


plifier inpul offsel volrage. Figure 26 shows lypical varialion of 
lhe reference voltage vs. temperature. 
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The error amplifier is an internally compensated 
op-amp with 


access to the inverring input and the output 
pin. 
The non- 


inverring input is internally connected to the voltage reference 
and is nol available for eXlernal conneclion. 
The amplifier is 
designed for an open loop gain of 8odB, along with a typical 
bandwidth 
of 1.7MHz and 49 degrees of phase margin. 
The 
bOOSIOUlpul voltage of the power factor pre-regulator 
is di- 
vided down and monitored by the inverting input. 
Input bias 
current (o.5\lA max) can cause an output voltage error that is 
equal to the product of lhe inpul bias currenl and the value of 
the upper divider resistor. 
The amplifier's OUlput is available 
for eXlernalloop 
compensalion. 
Typically, lhe loop bandwidlh 


is sel below 10Hz in order 
10 rejecl lhe low frequency ripple 


associaled 
wilh 2X lhe line frequency. 
For example, 
if lhe 


error amplifier is configured as an inlegrator wilh 1.2Hz band- 
widlh, il will have 40dB ripple rejeclion al 120Hz frequency. 
This means lhal if the output of lhe error amp is allowed 
10 
have lOomV of ripple, lhe bOOSIconverrer must be limiled 10 
less lhan lOV of ripple on ilS OUlpUt. 


To prevenl boost OUlpul run away condilion thaI may occur 
during removal of the OUlputload, a separale comparalor moni- 
tors the E.A. outpul vO!lage and compares il 10 an internal 1.8V 
reference. 
When load is removed, 
E.A. outpul swings lower 
lhan 1.8V, lrips lhe comparator 
and turns OUlPUldriver off till 
lhe inverring input vO!lage drops below 2.5V. Al this point, lhe 
E.A. OUlPUlswings posilive, turns lhe OUlPUldriver back on 
and repeals lhe cycle unlil lhe load is relurned 
10 normal con- 
dilion. 
To reduce OUlPUlovershoOl during line and load transienrs, 


lhe E.A. OUlPUlis clamped 
10 two diode drops above the refer- 
ence voltage. 
This prohibits 
lhe amplifier from being salU- 
rated, allowing il 10 recover fasler thus minimizing lhe bOOSI 
vO!lage overshoot. 
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The LX1562/63 features a one quadrant multiplier stage having 
two inputs. 
One (V'I2) is internally driven by a DC voltage 
which is the difference of E.A. output and VRE'. The other (V,), 
is connected to an external resistor divider monitoring the rec- 
tified AC line. The output of the multiplier which is a function 
of both inputs, controls inductor peak current during each cycle 
of operation. 
This allows the inductor peak current to follow 


the AC line thus forcing the average input current to be sinu- 
soidal. 


The multiplier is in the linear region if the V'" input is limited 


to less than 2V and the E.A.output is kept below 3.5V under all 
line and load conditions. 
The output is internally clamped to 


1.24Vtypically to limit the MOSFETpeak current during turn on 
or under excessive load conditions. 
The equation below de- 
scribes the relationship between multiplier output voltage and 
the its inputs. 


where: 
K ~ Multiplier gain (typ. 0.65) 
VMl = Voltage at pin3 (0 to 2V) 
VEAO = Error amp output voltage (2.5 to 3.5V) 
VMO = Multiplier output voltage 


v 


~ 


Current sense comparator is configured as a PNP input differ- 
ential stage with one input internally tied to the multiplier out- 
put and the other available for cur,ent sensing. 
Current is con- 
verted to voltage using an external sense resistor in series with 
the external power MOSFET. When sense voltage exceeds the 
threshold set by the multiplier output, the current sense com- 
parator terminates the gate drive to the MOSFETand resets the 
PWM latch. The latch insures that the output remains in a low 
state after the switch current falls back to zero. The LX1562/63 
features a leading edge blanking circuit that eliminates the need 


for an external RC filter otherwise required for proper opera- 
tion of the circuit. 
This function is described 
in detail under 


"current detect logic" section. 


The current sense comparator voltage is limited by an inter- 


nal 1.24v (typ.) voltage clamp of the multiplier output. 
There- 
fore maximum switch current is typically given by: 


IpK (MAX) 
~ 1.24V / Rs 


Maximum switch peak current happens at full load and mini- 
mum line conditions. 


1----------------------------------· 
: 
~k 
: 


I 
Circuit 
: 
I 
I 
3 
I 
{>i. 


I 
I,,, 
I 
I 
I 
I 
I 
I, 


The function of "current detect logic" is to sense the operating 
state of the boost inductor and to enable the output driver 
accordingly. 
To achieve this, the downward slope of the in- 
ductor current is indirectly detected by monitoring the voltage 
across a separate winding and connecting 
it to the detector 


input "IoET" 
pin. 
Once the inductor current reaches ground 


level, the voltage across the winding 
reverses polarity and 
changes the "IoET" 
input and the comparator output to the low 
state (See Figure 30). When comparator changes state, it sets 
the latch and turns on the output driver for a period of IllS 
(typ.) regardless of any changes in the latch output (Q) within 
this period. 
This ensures that if the e.S. comparator changes 
state due to any turn-on spike, the driver output remains on 
and does not turn off prematurely. 


However if the spike lasts longer than IllS, the output driver 
turns off and the MOSFETstops conducting. 
This type of digi- 


tal current sense blanking which is not amplitude dependent 
has higher noise immunity than the commonly used external 
RC filtering, allowing for more flexibility in board layout. 


Since inductor voltage swings both positive and negative, 


internal voltage clamping is provided to protect the Ie. 
The 
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upper 7.8V clamp prevents input overvoltage breakdown 
dur- 


ing switch off time, while during the on time the lower 0.7V 
clamp prevents 
substrate 
injection. 
An internal current 
limit 
resistor protects the lower clamp transistor in case the 
"'DfT" 
pin 


is accidently shorted to ground. 


A start-up timer circuit eliminates the need for an external os- 
cillator when used in stand alone applications. 
The timer, as 
shown in Figure 30, provides a means to automatically start the 
pre converter if the latch output Q comes up in a wrong (HI) 
state. The timer capacitor ramps up and resets the latch to a 
low state, turning the output driver on. 


The LX1562/63 output driver is designed 
for direct driving of 


an external 
power 
MOSFET. 
It is a totem 
pole stage with 
±500mA peak current 
capability. 
This typically results in a 


130ns rise and fall times into a 1000pF capacitive load. 
Addi- 


tionally the output is held low during the undervoltage 
condi- 
tion to ensure that the MOSFET remains in the off state until 
supply voltage reaches the start-up threshold. 
Internal voltage clamping 
ensures 
that output 
driver is al- 
ways lower than 13.8V (typ.) when supply 
voltage variation 


exceeds more than rated VG' threshold 
(typ 20V) of the exter- 


nal MOSFET. This eliminates an external zener diode and extra 
power dissipation associated with it that othelwise 
is required 


for reliable circuit operation. 
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The application circuit shown in Figure 31 uses the LX1562as the 
controller to implement a boost type power factor regulator. The 
I.c. controls the regulator, such that the inductor current is always 
operating in a discontinuous 
conduction mode with no current 
gaps. 
This mode of operation has several advantages over the 


fixed frequency discontinuous conduction mode: 1) The switch- 
ing frequency adjusts itself to the AC line envelope, causing a 
sinusoidal current draw, 2) Since there is no current gap between 
the switching cycles, the inductor voltage does not oscillate, 
causing less radiated noise, 3) The lower peak inductor current 
causes less power dissipation in the power MOSFET. 


R4 
Dl 
D3 
22k 
R3 
.. .. 
D5 
0 
0 
0 
0 
.. .. 
Z 
Z 


AC+ 
2.2M 


'" 


Rl 
1% 


120V 
!:l 


AC 
u:: 
~ 
Cl 
1~F 


AC· 
250V 


D2 
D4 
29k 
R2 
.. .. 
1% 


8 
8 
.. .. 
z 
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A set of formulas have been derived specifically for this mode, 


and are used throughout the design procedure. 
An example with 
the follOWingspecifications for the boost convener is given as: 


Input Voltage Range 
Output Power 
Efficiency 
Power Factor 
Total Harmonic Distonion 


100 to 130V RMS 
SOW 
95% at full load 
> 0.99 at full load 
< 10% at full load 


followed by a step by step design procedure which walks through 
component 
selection. 


• 


C6 


IOO~F 
400V 


11k 
1% 
R8 


Note: 
Thick 
trace on schematic 
shows 
high-frequency, 
high-current 
path in circuit. 


Lead lengths 
must be minimized 
to avoid 
high-frequency 
noise problems. 


Since the converter is a boost type topology, it requires the output 
voltage to always be higher than the input 
voltage. 
It is 


recommended 
to select this voltage at least 15% higher than the 


maximum 
input voltage in order to: A) Avoid the inductor 
saturation during line transience, and B) To keep the operating 
frequency above the audible range at high line. 


Figure 32 (next 
page) 
shows that when 
boost voltage is 


selected near the maximum ACline, the increase in off-time could 
reduce the operating frequency below the audible frequency and 
cause inductor humming. 
In fact, Figure 32 (next page) shows 


that for ±13% (lOOV to 130V) change in the line voltage the 
optimum range of the operating frequency is when off-time duty 
cycle (0') is between 0.57 and 0.75. This means that the boost 
voltage needs to be 245V when selecting 0' = 0.75 at maximum 
AC line. 


In this example, 0' is chosen to be 0.8, to slightly reduce the 


voltage rating of the back end DCto ACfluorescent lamp inverter. 
This sets the boost voltage at: 


V 
= 
130' 12 = 230V 


o 
0.8 
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It can be shown by referring to Figure 33 that the inductor peak 
current is always twice the average input current. 


Inductor Peak 
Curren! Envelope 


Average 
AC Input Current 


I 
= I 
=~ 


INpcak 
P 
2 


Maximum peak input current can be calculated using: 


~~ 
11Vp 


where: 11 == Converter efficiency 
Vp == Peak AC input voltage 


assuming: 
11~ 95%, Po ~ 80W, Vprn,n~ 100'>12~ 141 


2 x 80 


Ip = (.95)(141) 
= l.2A 


The inductor value is calculated assuming a 50KHz operating 
frequency at the nominal ACvoltage using the following equation: 


11 
Vo-Vp 
TV2 
VO 
P 


4 Po 
where: 11 == Efficiency 
V0 == Output DC voltage 
Vp == Peak AC input voltage 
T 
== Switching period 


Po == Output 
Power 


.95 (~) 
20 • 10" • (120'>12)' 
L, = 
4 • 80 
~ 448lJH 


choose 
T ~ 20lJsec (50kHz) 


Figure 32 shows that at nominal ACline (0' = 0.74) the normalized 
frequency 
is 0.142 and dropping 
to 0.13 at maximum 
line 
condition. 
This translates to a 10% drop in operating frequency 
which is still well above the audible range. 
Once the inductance 
is known, we can either use the area 


product method (AP) or the K. (based on copper losses method), 
for selecting proper core size. In this example, we apply the K. 
approach using the follOWingsteps: 


Calculate K. using 


L I 
2 
(-,-,p_)' 
B 


n 
K ~- 


X 
Peu 


where: 
L, 
== Required inductance 


n 
== 1.724 • 10" m 


B 
== Maximum flux density 


I,p 
== Maximum peak inductor current 
Pcu == Maximum copper dissipation 


Assume: 
Peu = 1.6W (2% of toral output) 


1.724 • 10" [ 450. 
106. 
(2.4)' ]2 
K. ~ ----- 
-------- 
~ 3.21 • 1012 m' 
1.6 
0.15 
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INDUCTOR DESIGN 
(continued) 


Step 2: 
Choose a core with higher K. than the one calculated in 
Step 1. 


~A,' 


lw 


'" Winding coefficient (typ. k=O.4) 
'" Bobbin window area 
'" Effective core area 
'" Mean length per turn 


K. factor for TDK PQ2625: 
~ 
= 47.7mm' 


A, 
= 118mm' 


lw = 56.2mm 


K = 0.4 (47.7) (118)' ( 
)\ - 4 7 • 10I' 
\ 
• 
56.2 
mm 
- 
. 
m 


L ILP 
BAE 
450 • 10.6 • 2.4 
N = ------- 
= 61 turns 


0.15' 
118 • 10"" 


~ 
47.7 
AwtRE= k -- 
= 0.4 -- 
= 0.31mm' 


N 
61 
= 480mil' 


choose #22 AWG with r = 0.0165QJfeet resistance. 


~=Nol 
'r 
~ 
= 0.1850 


Calculate air gap. 


110 N'AE 


L 


41t· 10-" (61)'· 118· 10"" 


450. 
10.6 


Current sense resistor, R6 is selected using the minimum multi- 
plier output 
clamp voltage and the maximum inductor 
peak 


current such that: 


R6 = VCI.AMp(MIN) 


IL (MAX) 


Power dissipation is approximated 
by: 


PI, 
( 
) 
h 
.fi 
VACCMIN) 
R= (5 12("AlO 
1 - 0',,1,' 
were 
0'>1"= 1 - 
V BOO';T 


1 
PR= (5 (2.4)' 
(1 - 0.61) = 0.374 


Select THREE 1.30, lAWcarbon comp resistors in parallel. 


Calculate Rl & R2resistor values such that under low line AC input 
the multiplier output is lower than the minimum clamp voltage. 


R2 
{2 
Rl 
+ R2 
• 
2 
VAC(MIN)· 
K· 
(VEAO(MAX) 
- VREF) 
< VCI.AMP(MIN) 


where: 
K 
'" Mult. Gain 


VEAXMAX) 
'" Maximum error amp output where 


multiplier is still in linear range. 
This voltage is = 3.5V. 


For K = 0.65 & VCIAl>IP(>lIN, 
= 1.1V, the ratio of Rl/R2 is: 


~ 
>83 
R2 


Assuming Rl is selected to be: 


• Rl = 2.2M (1%) 


2.2M 
R2 = ---s3 
= 26.4k 
(1%) 
• 
• For high input applications such as 277V, Rl must be divided 
into two resistors in series to meet the maximum rated voltage of 
the resistors. 


To improve THO further (typ. 2-3%), a high value resistor can 
be connected 
from the supply voltage to this pin to allow an 


increase in the switch on-time at the zero crossing by adding an 
effective offset at the multiplier output. 


Boost voltage is programmed with R7 & R8 resistor dividers using 
the follOWingequation: 


R7 
VAOOST_l 
R8 
V 
REF 
I 


assuming that the product of R7 and the E.A. input bias current 
does not cause significant error in the output voltage setting. 


Assuming R7 = IMn 
(for output voltageof higher than 250V, 


two resistors may be added in series to meet the voltage 
requirement 
of the resistor.) 


!lVmo• (106) (0.5 • 10-6) = O.5V, 
which is < 0.25% of the 
output voltage. 


Calculating R8: 


R8 = 
R7 
= 11k 
(1%) 


VBOOST 
_ 1 


VREF 


Worst case output tolerance is the total of ±3.75%which is the sum 
of ±l.5% (Ref), ±2% (resistor dividers), and ±0.25% (E.A. input 
bias current). 


Capacitor 
C5 
is primarily 
selected 
to 
reject 
the 
output 
ripple 
associated 
with 
twice 
the 
line 
frequency. 
For 
a 40dB 
ripple 


rejection: 


C5 
~ ~ 
where 
f, = 2x line 
frequency 
211:f, R7 


100 


C5 
~ 
211:.120.2.2. 
106 
~ 0.062I.1F, 
Select 
C5 = O.lJlF 


Resistor 
R9 can be used 
to improve 
load 
transient 
response 
at the 
cost of loosing 
1 or 2% ofload 
regulation. 
The value 
ofthis 
resistor 
should 
be much 
greater 
than 
R8: 


One 
way 
of achieving 
desired 
load 
transient 
response 
without 


resorting 
to a complex 
mathematical 
model 
of the converter, 
is to 


dynamically 
switch 
the 
output 
load 
and 
empirically 
find 
the 
compensation 
network. 
The 
value 
of resistor 
R9 is selected 
using 
the 
method 
shown 
in Figure 
34. 


IL 
~ 
-=- 
50% D.C. 


FIGURE 34 
- 
LOAD TRANSIENT RESPONSE CIRCUIT 


'Drner 
COMPOl'lEl'lT 
SELECTIOl'l 


Figure 
35 shows 
voltage 
envelope 
generated 
by flyback 
voltage 
across 
IDET winding: 


5V 
n= 


V BOO>T 
- -fi VAC 
(MAX) 


5V 


230 - -fi. 130 


IDET 
winding 
turns 
are 
selected 
to be 7T. 


FIGURE 35 
- 
FLYBACK VOLTAGE 
ACROSS IOElWINDING 


n· V BOOST 
3·10-' 


0.11 
·230 
3·10·' 


Select 
R4 = 22k 


Resistor 
R3 must 
be selected 
such 
that 
it ensures 
converter 
start- 
up 
at low 
line 
and 
is rated 
for high 
line 
power 
dissipation. 


R3 < {2V AC (,\tIN) 


1ST (~tAX) 


-fi. 100 


0.3·10-' 


'" Maximum 
start-up 
current 
V" 
'" Start-up 
voltage 


T<,T(MAX)= 
Maximum 
start-up 
time 
at AC power-on 


Start-up 
time 
of conve'1er 
is given 
by: 


C2 
V;q 


TST(MAX)::::: 
...fiv 
~-I 


R3 
'T 


for our 
application 
this 
will be 
25ms/I.IF. 


The 
start-up 
capacitor 
is selected 
such 
that 
capacitor 
discharge 
time 
is always 
longer 
than 
the 
time 
it takes 
for 
the 
bootstrap 


voltage 
to reach 
above 
the minimum 
start-up 
threshold 
of the Ie. 


~ 


C3 
< 
dV"" 
where: 
lop 
'" Maximum 
dynamic 
supply 
current 
of the 
IC 


dt 
'" Rise time 
of the 
bootstra 
p voltage 


dVMJN", 
Minimum 
hysteresis 
voltage 
(4V for 1562, 


1.7V for 1563) 


10 • 10·' • 10 • 10·' 


C3 
< 
4 
= 291.1F 


Select 
C3 = 33JlF. 


The 
auxiliary 
winding 
turns 
are selected 
such 
that 
it provides 
15V 
of operating 
voltage. 


N = N 
• ~ 
~ 61. 
V, 


:'I 
P 
Vo 
Vo 


However, 
in this example 
IDnEa winding 
is used 
to power 
the IC 
which 
eliminates 
the 
need 
for a third 
winding. 
This 
is possible 
since 
the 
internal 
clamping 
of the 
output 
drive 
limits 
the 
gate 


drive 
voltage 
to 14v (typ.) 
if the supply 
voltage 
exceeds 
this limit. 
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The voltage 
rating 
of MOSFET and 
rectifier 
must 
be higher 
than 
the 
maximum 
value 
of the 
output 
voltage. 


The 
RMS current 
can 
be approximated 
by multiplying 
the 
RMS 
current 
at the 
peak 
of the line by 0.7. 


D = 0.39 at VAC = lOOV 
I 
LP = 2.4A 


IR'l' = (0.7)(2.4)(~.39/3) 
= 0.61A 


Poe 
~s~--, 
IRM::> 
~~ 


I",,/triangle 
= I" -JD73 
P DC "allowable 
power 


dissipation. 
1 
'\" ~ 0:61 = 160 


IRF730 with 
~ 
= Hl and Vos = 400v 
meets 
the 
above 


requirements. 


The current 
through 
each diode 
is a half-wave 
rectified 
sine wave. 


The 
maximum 
current 
happens 
at minimum 
line 
with 
a peak 
value 
of 12A. 


assuming 
aJA = 65°C!W 
for 1/8" 


lead 
length. 


Assuming 
<jl is the percentage 
of allowable 
input 
current 
ripple, 
C1 can be calculated 
using 
the 
folloWing 
equations: 


2 Po 


R"FF ~ 
" 
Ie' 


Switching 
frequency 
of inductor 
current 
at peak 
input 
voltage. 


2 x 80 


REFF = (.95)(12)' 
= 1170 


1 


C1 ~ 
(.03)(21t)(l17)(50000) 
= 0.911F 
• 


There 
are mainly 
two criteria 
for selecting 
the output 
capacitor: 
A large enough 
capacitance 
to maintain 
a low ripple 
voltage, 
and 


a low ESR value 
in order 
to prevent 
high 
power 
dissipation 
due 
to RMS currents. 


The output 
capacitance 
can be approximated 
from the following 
equation: 


where: 
Ioe 
"DC 
output 
current 
DV 
" 
Output 
ripple 


80 
I 
~ -- 
= 0.348A 
DC 
230 


assuming 
5% peak 
to peak 
ripple, 


0.348 
c6 ~ 
21t (60) 
(lIS) 
= 8111F 
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120V 


450~H 


L1 
61 
• #22AWG 
07 
VaooST 


• #26AWG 
7T 


01 
03 
R4 
05 


R7 
•... 
V) 


AC+ 
~ 
....• 


R1 
<l: 
a:I 


120Y 
R10 
01 
~ 


C1 


~ 
AC 
" 


C6 
10 
R9 
•... 
AC- 
1ft 
Z 
MUlT 
••• 


3 
IN 
•• 
U 
~ 


COMP 
V) 
••• 


C3 
C5 
~ 
R2 
INY 
R8 
::) 


02 
04 
c.s. .4 
9 


GND 
... 


6 
R6 


Note: 
Thick 
trace on schematic 
shows 
high-frequency, 
high-currem 
path in circuit. 
Lead lengths 


must be minimized 
to avoid 
high-frequency 
noise problems. 


Electrical 
Specifica- 


IC 


L 1 
Q1 
01-04 
05 
06 
07 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 


LX1562 
PQ2625/H7C1 
Core 


IRF730, 
400V, 
1n 
rds 


IN4004 
1A, 400V 
1N4935 
1A 


1N4148 
(improvesQl power dissipolion) 
MR854, 
3A, 
400V 
2.2Mn, 
±1% 


26.7kn, 
±1% 


100kn, 
V2W 
22kn 
47n 
1.5n, 
Carbon 
type (3X) 


1Mn, 
1% 


11kn,1% 
620kn 
(improvesIood transientresponse) 
4.7Mn 


Linfinity 
TDK 
I.R. 


Motorola 
Motorola 
Motorola 
Motorola 


QXF2E 105KRPT 
1~F/250V 
- Plastic Film 
(high 
freq.) 
22~F /35V 
- Electrolytic 


O.1~F/50V 
- Ceramic 
O.Ol~F/50V 
- Ceramic 
O.1~F/50V 
- Ceramic 
LGQ2G101MHS 
A/Z· 
1OO~F/ .400V - Electrolytic 


• A = 25mm 
diam. 


Z = 22mm 
diam. 
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220V 


07 


R4 


01 
03 


R7 
•.... 
'" 


AC+ 
:3 
...• 


R1 
<C 
a:I 


220V 
R10 
Ql 
~ 


C1 
~ 
AC 
~ 
C6 
\0 
R9 
Z 
AC- 
1ft 
MULT 
w 


3 
IN 
•• 
2 
u 


~ 
COMP 
'" 
• 


w 


C3 
CS 
QIi: 
R2 
INV 
R8 
::)9 
02 
04 
GND 
c.s. 4 
... 


C4 


6 
R6 


Note: 
Thick 
trace on schematic 
shows 
high-frequency, 
high-current 
path in circuit. 
Lead lengths 


must be minimized 
to avoid 
high-frequency 
noise problems. 


Electrical 
Specifica- 


IC 


L 1 
Q1 
01-04 
OS 
06 
07 
R1 
R2 
R3 
R4 
RS 
R6 
R7 
R8 
R9 
R10 


LX1S62 
PQ262S/H7C1 
Core 
IRF830, SOOv, 1.Sn rds 
IN4007 
1A, 1000V 
1N493S 
1A 
1N4148 
(improvesQ 1 powerdissipotionl 
MR8S6, 3A, 600V 
2.2Mn,±1% 
12kn, ±1% 
220kn, 
V2W 
22kn 
47n 
1.8n, 
Carbon type (2X) 
1Mn, 
1% 


6.19kn,1% 
620kn 
limproveslcod tronsientresponse) 


2.7Mn 


Linfinity 
TDK 
I.R. 


Motorola 
Motorola 
Motorola 
Motorola 


QXF2J224KRPT 
0.22pF/630V 
- Plastic Film 


22pF/3SV - Electrolytic 
0.1 pF/SOV - Ceramic 
0.01 pF/SOV - Ceramic 
O.lpF/SOV 
- Ceramic 
LGQ2W680MHS 
A/Z' 
68pF/4S0V 
- Electrolytic 


• A = 2Smm diam. 
Z = 22mm diam. 
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D1 
D3 


R7A 
Ii; 


AC+ 
~ 


R1 
<t 
R7. 
= 
Q. 


277V 
C1 
01 


~ 


AC 
r 


C6A 
R9 
l- 


AC- 
Z 


MULT 
.... 


3 
IN 
••• 
2 
C6. 
u 


~ 


COMP 
en.... 


C3 
C5 
a.: 


R2 
INV 
R8 
::l 


D2 
D4 
4 
9 


C4 
GND 
c.s. 
~ 


6 
R6 


NOle: 
Thick 
trace on schematic 
shows 
high-frequency, 
high-currem 
pmh in circuit. 
Lead lengths 


must be minimized 
to avoid 
high-frequency 
noise problems. 


Electrical 
Specifica- 


IC 


L 1 
Q1 
Dl-D4 
D5 
D6 
D7 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 


LX1562 
PQ2625/H7Cl 
Core 


IRF830, 500'1, 1.5Q rds 
IN4007 
1A, 1000V 


1N4935 
1A 
1N4148 
(improves01 powerdissipationl 
MR856, 
3A, 600V 
2.2MQ, 
±1% 


10kn,±1% 
390kQ, 
Y2W 
22kQ 
47Q 
2.2Q, Carbon type (2XI 
499kQ, 
1% (2Xl 
5.23kQ,1% 
620kQ 
(improvesload transientresponse) 
2.2MQ 


Linfinity 
TDK 
I.R. 
Motorola 
Motorola 
Motorola 
Motorola 


QXF2J224KRPT 
0.22~F/630V 
- Plastic Film 


22~F/35V 
- Electrolytic 


0.1~F/50V 
- Ceramic 


0.01~F/50V 
- Ceramic 


0.22~F/50V 
- Ceramic 
UVZ2F470MEH 
(2X) 


47~F /315V 
- Electrolytic 


OLINFrNITY 


MICI{()ELECTK{)NICS 


PRODUCT 
DATABOOK 
1996/1997 


Dl 
D3 


R7 
t;; 


AC+ 
:5 
....• 


Rl 
« 
a:l 


90-265Y 


Q. 


Cl 
01 


~ 
AC 


C6 
R9 
t- 


AC- 
Z 


MULl 
.... 


3 
IN 
•• 
COMP 
2 
U 
~ 


II) • 


.... 


C3 
C5 
co: 


R2 
INY 
1 
R8 
::::l9 
D2 
D4 
GND 
c.s. 4 
.... 


C4 


6 
R6 


Note: 
Thick 
trace on schemalic 
shows 
high-frequency, 
high-current 
palh 
in circuit. 
Lead lengths 


must be minimized 
to avoid 
high-frequency 
noise problems. 


Electrical 
Specifica- 


IC 


L 1 
Ql 
Dl-D4 
D5 
D6 
D7 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 


LX1562 
PQ2625/H7Cl 
Core 
IRF840, 
500¥, 
H2 rds 


IN4007 
1A, 
1OOOY 


lN4935 
lA 
1N4148 
limproves01 power dissipotion) 


MR856, 
3A, 
600Y 
2.2Mn,±I% 
16.3kn, 
±1% 


130kn, 
V2W 
22kn 
47n 
1n, 
Carbon 
type (4Xj 
lMn, 
1% 


6.19kn,l% 
620kn 
(improvesIood transientresponse) 


A complete 
evaluation 
board 
is available 
from 
Linfinity 
Microelectronics 
Inc. 


Linfinity 
TDK 
I.R. 


Motorola 
Motorola 
Motorola 
Motorola 


QXF2J224KRPT 
0.47~F/630Y 
- Plastic Film 
22~F /35Y 
- Electrolytic 


0.1 ~F/ 50Y 
- Ceramic 
0.01~F/50Y 
- Ceramic 
0.33~F/50Y 
- Ceromic 


LGQ2W680MHS 
A/Z' 
68~F / 450Y 
- Electrolytic 


• A = 25mm 
diam. 


Z = 22mm 
diam. 
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The 
LX1570171 
series 
of controller 
ICs are 


designed 
to provide 
all control 
functions 
in 


a secondary-side 
regulator 
for isolated 
auxil- 


iary or secondary 
power 
supplies. 
Auxiliary 
or secondary-side 
controllers 
are 
used 
in a 
variety 
of 
applications 
including 
multiple 
output 
off-line 
power 
supplies, 
commonly 


found 
in desktop 
computers, 
as well as tele- 
communications 
applications. 
Although 
they 
can be used 
in all secondary 
output 
applica- 
tions requiring 
precision 
regulation, 
they are 
mainly optimized 
for outputs 
delivering 
more 


than 
3A current 
where 
standard 
three-termi- 


nal regulators 
lack the desired 
efficiency. 
For 
these 
applications, 
the Mag Amp 
regulators 


have traditionally 
been 
used. 
However, 
Mag 
Amps 
have several 
disadvantages. 
First, be- 
cause 
they 
have 
to withstand 
the maximum 


input voltage 
during 
a short-circuit 
condition, 


they are "over designed", 
typically 
by 2 times, 


increasing 
the 
cost 
and 
size 
of the 
power 
supply. 
Second, 
Mag Amps 
are 
inherently 


leading 
edge 
modulators, 
so they 
can 
only 


approach 
a certain 
maximum 
duty cycle, lim- 
ited 
by the 
minimum 
delay 
and 
the 
mag- 
netic BH loop characteristic 
of the Mag Amp 


core. 
This forces 
an increase 
in the size of 


the main 
transformer 
as well as the output 
inductor, 
resulting 
in higher 
overall 
system 


cost. 
The 
LX1570/71 
eliminates 
all the 
disadvantages 
of the Mag Amp 
approach 


as 
well 
as 
improving 
system 
perfor- 
mance 
and 
reducing 
overall 
system 
cost. 
The LXI570/71 
is a current 
mode 
control- 


ler IC that controls 
the duty cycle of a switch 
in series 
with 
the 
secondary 
AC output 
of 


the power 
transformer 
in buck-derived 
ap- 
plications, 
such as forward 
or bridge 
topolo- 
gies. 
It offers 
features 
such 
as 100% duty 
cycle 
operation 
for maximum 
energy 
trans- 
fer, pulse-by-pulse 
and hiccup 
current 
limit- 
ing with 
long 
off-time 
between 
the 
cycles 
for 
reduced 
power 
dissipation, 
high-fre- 
quency 
operation 
for smaller 
magnetics, 
soft- 
start, 
and 
current 
mode 
control 
for excel- 


lent dynamic 
response. 


Aux Output 
12V/8A 


v'" 


:r:: 
LX1571 


COMP 
~ 
C1 
5.5. 


GND 
- 
- 
:r: 
:r: 
- 
- 


o REPLACES COSTLY MAG-AMP 
CORES WITH 


A LOW ON-RESISTANCE MOSFET 
o LOOK-AHEAD 
SWITCHING'M 
ENSURES 


SWITCH TURN ON BEFORE THE AC INPUT 
TO ACHIEVE 
100% ENERGY TRANSFER 


o 
LOWER OVERALL 
SYSTEM COST 


o 
LOWER PEAK CURRENT STRESSON THE 
PRIMARY SWITCH 
o ALLOWS 
HIGHER OPERATING FREQUENCY 
AND SMALLER OUTPUT INDUCTOR 


o 
EASY SHORT-CIRCUIT PROTECTION 


o CURRENT MODE APPROACH ACHIEVES 


EXCELLENT DYNAMIC 
RESPONSE 


• 
SECONDARY-SIDE 
REGULATOR IN OFF-LINE 


POWER SUPPLIES 


• 
COMPUTER POWER SUPPLIES, 3.3V OUTPUT 
FOR NEW LOW-VOLTAGE 
PROCESSORS 


AND MEMORIES 


• 
TELECOMMUNICATION 
AND MILITARY 
DC/DC CONVERTERS 
• 
•__ 
.... 
. .. ... 
r 
f 


R 
.. f Output 
LX1570 
-O.2V 
SeSIS!IVe 
Currents 
enslng 
< 4A 


Current 
Output 
LX1571 
IV 
Transformer 
Currents 


Sensing 
> 4A 


---- 
..- 


fA (0C) 


o to 70 
-40 to 85 


-55 to 125 r- 


~~~~~cDIP I 
~~~~~csOle r ~~~rruc 
DIP 


LX157xCM 
LX157xCDM 


LX157xlM 
LX157xlDM 


LX157xMY 


ote: 
All surface-mount 
packages are available in Tape & Reel. 


Append 
the leiter "T" to part number. 
(I.e. 
LXI57xCDMT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Supply Voltage (Vee). 
. 
40V 
Digital Inputs 
-0.3 to 7V 


Output Peak Current Source (500ns) 
. 
lA 


Output Peak Current Sink (500ns). 
. 
lA 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 
to Ground. 
Currents 
are positive 
into. 
negalive 
our of the specified 
terminal. 


5'5'0' 
C, 
vF• 
2 
7 
Vec 


CaMP 
3 
'OUT 
DRV 
C.S. 
4 
5 
GND 


M&YPACKAGE 


(Top View) 


5.5'1]' 
C, 
VfI 
2 
7 
V" 


CaMP 
3 
, 
OUT DRV 
C.S. 
4 
5 
GND 


DMPACKAGE 


(Top View) 


Junction 
Temperalure 
Calculation: 
T 
J = TA + (PI) x 9JA). 


The 9JA numbers 
are guidelines 
for the thermal performance 
of the device/pc-board 
sysLem. 
All of (he above 
assume no ambient 
airflo\v. 


Minimum 


o.25v>--~omp 


DISCH 
VALLEY 
CONTROL 
THRESHOLD 
CONTROL 
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PHASE MODULATED AC SYNCHRONOUS SECONDARy-SIDE CONTROLLER 


(Unless otherwise 
specified, these specificalions 
apply over lhe ranges T, = -55 10 125°e for the LX1570M 1571M, T. ~ -40 to 85°e for the 


LX15701/15711, and T. 
= 0 to 700e for LXI570CI571C. 
Vcc = 15V. Typ. number represents T. ~ 25°e value.) 


Reference 
Section 


Initial Accuracy 


Line Regulation 


Temp Stability 


Timing Section 


Initial Accuracy 


T, = 25°C, measured at F.Bpin 


l1V < V" < 25 
Note 2 


EUiloim •• 
"1I:i'm 
. 


V 


% 


% 


90 
100 
110 
kHz 


85 
100 
115 
kHz 


±1 
% 


3 
mA 


3.5 
mA 


4 
IJA 
0.6 
V 


6 
V • 


0.005 
IJQ 
0.1 
IJA 


60 
70 
dB 


200 
400 
IJA 
200 
400 
IJA 
5.1 
V 


0.8 
V 


V/IJSec 


msllJF 


mA 


-0.8 
V 
-0.3 
6 
V 


25 
IJA 
1 
IJA 
-13.5 
-15 
-16.5 
VN 
2.7 
3 
3.3 
VN 


-50 
mV 


250 
mV 


100 
200 
ns 
-0.18 
-0.2 
-0.22 
V 


0.9 
1 
1.1 
V 


-0.3 
V 
1.5 
V 


2 
V 


Parameter 
Test Conditions 


Line Voltage Stability 


Charging Current 


Discharging Current 


Leakage Current 


Ramp PKto PK 


Cr= 
,TJ = 25°C, measured at pin 6 


Over Temp, measured at pin 6 


Error Amp I Soft Start Comp Section 


Transconductance 


Input BiasCurrent 


Open Loop Gain 


Output Sink Current 


Output Source Current 


Output HI Voltage 


Output LO Voltage 


Slew Rate 


Soft-Start 
Section 


Soft Start Timing Factor 


Soft Start Discharge Current 


Current Sense Section 


Input Range 


MOL 
ICHG 


ID1SCH 


Ill( 
C.S""PLTT 
= 1.5V 


vo•• 
(.S. 
= OV 


(.S.,", 
= 1.5V (1571), C.S.," 
= -OAV (1570) 


lEA 
SINK 


lEA so 
R 


VCOMP_H1 


V 
OMP- 
S 


V" = 2.6V 


V" = 2AV 


LX1570 


LX1571 


LX1570 


LX1571 


LX1570 
LX1571 


LX1570 


LX1571 
(.S. Delay to Driver Output 


c.L. Pulse-By-PulseThreshold Voltage 
LX1570 
LX1571 


LX1570 


LX1571 
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Parameter 
II 


Test Conditions 


PWMSection 
EA Output to PWM Drive Offset 


Fixed Duty Cycle 


Output 
Drive Section 


Rise/ FallTime 
t,/t, 
CL = 1000pF 
50 
ns 


Output HI 
VOH 
ISOU'CE 
= 200mA, Ves = OV,v" = 2.3V 
13.5 
V 
Output LO 
V,,- 
1o"" = 200mA, Ves = 1.2V, V" = 2.3V 
0.8 
V 
Output Pull Down 
VOPD 
Vcc = OY, lpulLUP = 2mA 
1 
V 


Start-Up Threshold 
I 
V" 
I 
I 
15 
I 
16 
17 
I 
V 


Turn Off Threshold 
I 
VOFF 
I 
I 
9 
I 
10 
11 
I 
V 
Hysterises 
I 
VH 
I 
I 
5.5 
I 
6 
6.5 
I 
V 


Supply 
Current 
Section 


Dynamic Operating Current 


Start-Up Current 


S.S. 
This pin acts as the soft-start pin. A capacitor connected from this pin to GND allows slow ramp up of the NI input 
resulting in output soft start during start up. This pin is clamped to the internal voltage reference during the normal 
operation and sets the reference for the feedback regulator. 


2 
This pin is the inverting input of the Error Amplifier. It is normally connected to the switching power supply output 
through a resistor divider to program the power supply voltage. This pin instead of the NI pin is internally trimed to 
I% tolerance to include the offset voltage error of the error amp. 


3 
This pin is the Error Amplifier output and is made available for loop compensation. 
Typically a series R&Cnetwork 
is connected from this pin to GND. 


4 
Avoltage proportional to the inductor current issensed by an external sense resistor (1570) or currenttransformer (1571) 
in series with the return line and isconnected to this pin. The output drive isterminated and latched off when this voltage 
amplified by the internal gain (see option table) exceeds the voltage set by the E.A output voltage. 
The maximum 


allowable voltage at this pin during normal operation is -0.8V typ for LXI570 and 6v typ for LX157I. 


5 
This pin is combined control circuitry and power GND. Allother pins must be positive with respect to this pin, except 
for e.S pin. 


OUT 
DRY 
6 
This pin drives a gate drive transformer which drives the power mosfet. 
A Schottky diode such as IN5817 must be 
connected from this pin to GND in order to prevent the substrate diode conduction. 


7 
This pin is the positive supply voltage for the control Ie. 
A high frequency capacitor must be closely placed and 


connected from this pin to GNDto provide the turn-on and turn-off peak currents required for fast switching of the power 
Mosfet. 
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S 


V 


L 1 


r 


VOtJT1+I 


01 


Secondary 
Transformer 
Voltage 
1/2D1 
(9 


1 


T2 


VOtJI 
(_I 


D4 
T1 
(2 
(Note A) 


D2 
• 


D3 


R5 


R3 
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M 
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K () 
E l 
[ 
C 
T 
K 
() 
N 
I 
( 
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Steady-state operation is best described by referring to the main 
block diagram and the typical application circuit shown in Fig- 
ure 1. The output drive turns the external power MOSFETon 
and current ramps up in the inductor. Inductor current is sensed 
with an external resistor (or in the case of LX1571with a current 
transformer) and is compared to the threshold at the inverting 
input of the current sense (C.S.) comparator. 
This threshold is 


set by the voltage feedback loop, which is controlled by the 
error amplifier. Exceeding this threshold resets the PWM latch 
and turns the MOSFEToff. The Output drive goes low, turning 
the CT charging current off and the discharging current on, caus- 
ing the CT voltage to ramp down. When this voltage goes below 
1.5Y, it sets the PWM latch and turns the output drive back on 
prior to the next rising edge of the transformer voltage, and the 
cycle repeats. 
The Steady-State Operation Timing Diagram - Normal Mode 
(Figure 3A) shows typical waveforms in the steady-state condi- 


tion. Notice that when the current sense signal turns the MOSFET 
off, it also synchronizes the output drive to the transformer volt- 
age (see discussion under heading Timing Section). In addition, 
the energy transfer occurs only when both transformer voltage 
and OUT DRY pin are "HI" at the same time, establishing the 
effective on-time of the converter. 
This shows that the regula- 
tion of this converter is achieved by modulating the trailing edge 
of the output drive with respect to the leading edge of the AC 
voltage, while maintaining a fixed output drive duty cycle. 
In 


other words, the converter duty cycle seen by Ll is controlled by 
varying the phase between the AC voltage and the output driver 
signal (phase modulation). 
Maximum converter duty cycle is 
achieved when both signals are in phase, as shown in Figure 3B. 
The LX1570171output drive always maintains a fixed duty cycle 
(=54%),since both charge and discharge currents are almost equal 
as shown in Figures 3A and 3B. 


PWM Latch 


R 
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FIGURE 3A 
- 
STEADY-STATEOPERATION TIMING DIAGRAM 


(NORMAL MODE) 


Using the main Block Diagram and the LX157x Vcc Start-Up 
Voltage Timing Diagram (Figure 4) as a reference, when the Vcc 
voltage passes the UVLOthreshold (l6v typ.), the output of the 
UVLO comparator changes to the "HI" state, which causes the 
following: a) provides 
biasing for internal circuitry, and 
b) 
enables the output drive and the HICCUP latch. This signal sets 
the "Q" output of the HICCUP latch "LO",allowing the soft-start 
(5.5.) capacitor voltage to ramp up, forcing the regulator output 
to follow this voltage. 
Since the IC provides a constant current 
source for charging the 5.5. capacitor, the resulting waveform is 
a smooth 
linear ramp, which provides 
lower in-rush current 
during start up. 
The Start-Up Timing Diagram (Figure 5) shows the output 
voltage and the 5.5. capacitor during start up. 
Notice that the 
output voltage does not respond to the 5.5. capacitor until this 
voltage goes above ~0.65 volts, allowing this pin to be used as an 
external shutdown pin. The value of the soft start capacitor must 
be selected such that its ramp lip time (t,lA''',)is always greater than 
the start up time of the converter, so that the converter is able to 
follow the soft-start capacitor. 


It is recommended that the soft start capacitor isalways selected 
such that its ramp lip time (tRA.\lp) 
be at least 4 times greater than 
the converter's minimum start-up time. Equations 1 and 2 show 
how to select this capacitor. 


= 4. 
Co· Vo 


tRA. ••IP 
1 


0 


Once tRA.'IPis known, 
the soft-start capacitor 
can then be 
calculated as follows: 
t 


C" = 
3~P 
Equation 2 


• 


'2IlS I Div. 


FIGURE 38 
- 
STEADY-STATEOPERATION TIMING DIAGRAM 


(MAXIMUM 
DUTYCYCLE) 


Example: 
If Co = 1600IlF, V0 = 12V, 10 = 4A 


1600 • 10.6 • 12 


t'A.\I'= 4 • 
4 
= 19.2ms 


19.2 


C" = ~ 
= 0551lF 


The LX1570171series also features micropower start-up current 
that allows these controllers to be powered off the transformer 
voltage via a low-power resistor and a start-up capacitor. After the 
IC starts operating, the output of the converter can be used to 
power the Ie. 
In applications where the output is less than the 
minimum operating voltage of the !C, an extra winding on the 
inductor can be used to perform the same function. The start-up 
capacitor must also be selected so that it can supply the power to 
the !C long enough for the output of the converter to ramp up 
beyond the start-up threshold of the Ie. 
Equation 3 shows how 


to select the start-up capacitor. 


(1 
• t 
J 
C 
=2 
~ 


ST 
V 


H 


where: IQ 


t~T 


- 
Dynamic operating current of the IC 


- 
Time for the bootstrap voltage to go above 
the minimum operating voltage (lOV typ.) 
Minimum hysteresis voltage of the 1C 


Example: 
If IQ = 30mA, tST = 19ms, VHYST = 55V 


( 
30 • 10" • 19 • 10") 
C" = 2 
55 
= 2071lF 
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IC 
DESCRIPTION 


A capacitor connected from the CTpin to ground performs sev- 
eral functions. First, it sets the OUT DRYduty cycle to a constant 
54% (regardless of the CTvalue) in order to: a) provide the gate 
drive for an N-channel MOSFET, utilizing a simple gate drive 
transformer, and b) insure reliable operation with a transformer 
duty cycle within a 0 to 50% range. 
Second, it sets the free- 


running frequency of the converter in order to insure the con- 
tinuous operation during non-steady state conditions, such as 
start up, load transient and current limiting operations. The value 
of the timing capacitor is selected so that the free-running fre- 
quency is always 20% below the minimum operating frequency 
of the secondary transformer voltage, insuring proper operation. 
Equation 4 shows how to select the timing capacitor CT' 


1 


C 


T 


] 
YRPp*fs*[_I_+_I_ 


ICHG 
If)I'lCH 


- 
Peak to peak voltage of CT(0.6Y typ.) 
Free-running frequency of the converter. 
Selected to be 80% of the minimum freq. 
of the seconday side transformer voltage. 


1CHG 
- 
CTcharging current (3mA typ.) 


lolSCH 
- 
CTdischarge current (3.5mA typ.) 


where: vRPP 
fs 


Output 
Voltage - 5V I Div. 


./ 


./ ./ 


./ V 
/ V 


l/ ./ 


V 
L_ ---- 
l,w,p 
----- 
---- 


50ft-Start 
Voltage - 1V I Div. 


Example: 
Assuming the transformer frequency is at 100kHz, 
YRPP ~ 0.6Y, ICHG = 3mA, In,,,,,"= 3.5mA. 


CT = 
[ 
\ 
1] 
=0.033!lF 
0.6*80*10 


3* 
3*10-3 + 35*10-3 


Using the main Block Diagram as a reference and the typical 
application circuit of Figure 1, note that current limiting is per- 
formed by sensing the current in the return line using a current 
transformer in series with the switch. The voltage at C.S. pin is 
then amplified and compared with an internal threshold. 
Ex- 
ceeding this threshold turns the output drive off and latches it off 
until the set input of the PWM latch goes high again. However, 
if the current keeps rising such that it exceeds the HICCUPcom- 
parator threshold, or if the output of the converter drops by 
=20% from its regulated point, two things will happen. 
First, the 


HICCUP comparator pulls CTpin to 6Y, which keeps the output 
drive off and causes CTcharging current to be disconnected. 
Second, it sets the HICCUP latch, causing the discharge current 
to be turned off until the CTcapacitor voltage goes below 0.3Y. 
Since both charge and discharge currents are disconnected from 
the capacitor, the only discharge path for CTis the internal 2~A 
current source. 
When this happens, a very slow discharge oc- 


curs, resulting in a long delay time between current limit cycles 
which greatly reduces power MOSFET dissipation under short 
circuit conditions. 
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One of the main advantages of replacing a Magnetic Amplifier 
with a MOSFET,is the MOSFET's ability to respond quickly to 
large changes in load requirements. 
Because the LX1570171re- 


lies on the C.S.signal for synchronization, special circuitry had to 
be added to keep the output drive synchronized 
to the trans- 
former voltage during such load transient conditions. 
This con- 
dition is best explained by referring to Figure 6. In Figure 6, it 
can be seen that the load current is stepped from O.4Ato 4A, 
causing the COMP pin to slew faster than the inductor current, 
starting with the second switching cycle after the load transient 
has occured. 
This condition eliminates the normal means of 
resetting the PWM latch through the C.S. comparator path. 
To 
compensate 
for this condition, a second comparator 
is ORed 
with the C.S. comparator, which resets the latch on the falling 
edge of the C.S. signal caused by the falling edge of the trans- 
former voltage. 


In other words, the function of the minimum C.S. comparator 


is to turn OUT DRVoff on the falling edge of the C.S. signal, if it 
is not already off. This assures that the output drive is on before 
the start of the next AC input cycle (Look-Ahead SWitching™), 
allowing maximum converter duty cycle. 


The function of the error amplifier is to set a threshold voltage 
for inductor peak current and to control the converter duty cycle, 
such that power supply 
output 
voltage is closely regulated. 
Regulation is done by sensing the output voltage and comparing 
it to the internal 2.5V reference. 
A compensation network based 
on the application is placed from the output of the amplifier to 
GND for closed loop stability purposes as well as providing high 
DC gain for tight regulation. 
The function of "3VIl,"offset is to 
keep output drive off without requiring the error amplifier output 
to swing to ground level. 
The transfer function between error 
amp output (VCO'll')and peak inductor current is therefore given 
by: 


where: 
I" 
= inductor peak current, 
G 
= resistor divider gain, 


(-15 for LX1570,3 for LXI571) 
VIlE= diode forward voltage 
(06SV typ) 


Transformer 
Voltage 
100V / Div. 


I 


LX157x 
OUTDRV 
'lOV / Diy. 


LX157x 
COMP PIN 
'lV/Diy. 


Output Current & 
Inductor Current 


'lA/Diy. 
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1"1 
,.. 
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•••• 
- 
• 
- 
- 
- 


{ 


Core ~ 
T2 
N, ~ 
N 
~ 
s 


80V 


f = 100 to 150kHz 


(+1 


Note: 
Linfinity provides a complete and 
tested evaluation 
board. 
For further 
information 
contact factory. 


1/2 D1 
MUR1620 


3 


T2 
6 
4 
1/2 D1 
Np 
(9 
(10 
MUR1620 
820pF 
820pF 
16V 
16V 


4 
3 


Unless 
otherwise 
noted 
all resistors are 1/4W, 
5%. 
Note L 
For further 
information 
on PE64978 contact 
Pulse Engineering 
at 619-674-8100. 


NOle 2: 
A high 
value 
resistor 
must be coupled 
back 
(0 "COMP" 
pin to insure 
proper 
operation 
under 
light load conditions. 


r 
Secondary 
Transformer 
Voltage 


V 
V=H 


1---2 


Tl 
PE64978 


(Note 1) 


2.7k 
1/2W 


R5 
475n 
1% 


V'N 


(3 + 


220pF ...,..... 


25V~ 


(4 
0.047pF~ 


R12 
1Mn 
Note 2 


RM4Z 


20T #32AWG 


60T 
#32AWG 
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R6 
3.83kn 
1% 


'v'~" 


f = 100kHz to 150kHz 


(+) 


1 
Secondory 
Transformer 
Voltage 


V'N 


(18 to 20Vj 
C3I 


22~F 


25V 


C4 
0.047~F "J" 


{ 


Core 
- 
T2 
Np: 
Ns = 


RM4Z 


25T #28AWG 


25T #28AWG 


Note: 
Linfinity provides a complete and 
tested evaluation board. 
For further 


information contact factory. 
L1 


lO~H 


PE53700 


3.3V/1OA 


1/2 Dl 
C9 
Cl0 
Cl1 
C12 
MBR2545CT 
1500 
1500 
1500 
1500 
~F 
~F 
~F 
~F 


6.3V 
6.3V 
6.3V 
6.3V 


Your 1-1 


T1 
PE64978 


(Note 1) 
I 


R5 
475Q 
1% 


R6 
324Q 
1% 


Unless otheJWise 
noted 
all resistors are 1 
i\X', 5%. 
NOle L 
For further information 
on PE53700 and PE6"978 contact Pulse Engineering at 619-674-8100. 


Note 
2: 
A high 
value 
resistor must be coupled 
back 
to "COMpti 
pin to insure 
proper 
operation 
under 
light load conditions. 
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The LX1823 is a high-performance 
pulse 
width 
modulator 
optimized 
for 
high frequency 
current-mode 
power 
supplies. 
Included 
in the controller 
are a precision 
voltage 
reference, 
micropower 
start-up 
circuitry, soft-start, 


high-frequency 
oscillator, 
wideband 
error amplifier, 
fast current-limit 
comparator, 
full double-pulse 
suppres- 
sion logic, and a single totem-pole 
output 
driver. 
Innovative 
circuit 
design 
and an advanced 
linear 
Schottky process 
result in very short 


propagation 
delays 
through 
the current 


limit comparator, 
logic, and the output 
driver. 
This device can be used to 
implement 
either current-mode 
or 
voltage-mode 
switching 
power 
supplies. 
The LX1823 is an ideal 
choice 
for applications 
such as single 
ended 
boost 
converters. 
The LX1823e 
is selected 
for the commercial 
range 
of ooe to 700e, 
the LX1823I is 
characterized 
for the industrial 
range 
of -25°e to 85°e, 
and the LX1823M is 
specified 
for operation 
over the full 


military ambient 
temperature 
range of 
-55°e 
to 125°C. 


~ 
10.0% 
~,:l 
'c~ 
'0 


f 


0.0% 
370 
376 
3B2 3BB 394 400 
406 
412 41B 424 
430 


Oscillator 
Frequency 
- (kHz) 


• 
IMPROVED OSCILLATOR INITIAL 
ACCURACY(±2% 
typ.) 


• 
IMPROVED STARTUP CURRENT 
(4601JA typ.) 


• 
PROP DELAY TO OUTPUTS (BOns max.) 


C 10V TO 30V OPERATION 
C S.1V REFERENCETRIMMED TO ±1% 
C 
1.5MHz 
OSCILLATOR CAPABILITY 


C 
1.5A PEAK TOTEM-POLE 
DRIVERS 


C 
UV 
LOCKOUT WITH HYSTERESIS 


C 
NO OUTPUT DRIVER 'FLOAT' 


C 
PROGRAMMABLE SOFT START 


C 
DOUBLE-PULSE SUPPRESSION LOGIC 


C WIDEBAND 
LOW-IMPEDANCE 
ERROR 
AMPLIFIER 


C CURRENT-MODE OR VOLTAGE-MODE 
CONTROL 


C WIDE CHOICE OF PACKAGES • 


• 
HIGH FREQUENCY DC/DC BUCK, BOOST, & 
FORWARD CONVERTERS 


• 
SERVO MOTOR CONTROL 


• 
AVAILABLE TO MIL-STD-BB3B 


• 
Linfiniry LEVEL'S' 
PROCESSING AVAlABLE 


o to 70 


-25 to 85 


-55 to 125 r- 


Plastic DIP 
[' 
Plastic Wide SOICr 
Plastic LCC r-Ceramic DIP 
~ 
Ceramic LCC 
16-pin 
16-pin 
20-pin 
_1_6-_p_in____ 
20-pin 


LX1823CN 
LX1823CDW 
LX1823CQ 
- 
- 
- 
- 
-- 
- 


LX18231N 
LX18231DW 
LX18231Q 
LX18231J 


. 
-, 
-~' 
.~... 
L£i823MJ," 
.=~. 
LXI82,~~L 


Note, Allsurface-mount packages are available in Tape & Reel. Append the letter "T"to part number. (i.e. LXI823CDWT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


- ... - ... 
.... - _. 
. ..... 


Input Voltage (VI' and Vc) 
. 


Analog Inputs: 
Error Amplifier and Ramp 
Softstal1 and Iu/SD 
. 
Digital Input (Clock) . 
Driver Outputs. 
Source / Sink Output 
Current (each output): 


Continuous 
.. 


Pulse, SOOns 
. 


Softstal1 Sink Current. 
Clock Output 
Current .. 


Error Amplifier Output 
Current. 


Oscillator Charging 
Current . 


Operating 
Junction 
Temperature: 


Hermetic 
(J, L Package) . 
... ISO°C 


Plastic (OW, N, Q Packages) 
ISO°C 


Storage Temperature 
Range 
-6Soc to ISO°C 


Lead Temperature 
(soldering, 
10 seconds) 
300°C 


.................. ·0.3V to 7.0V 
...................... 
-0.3V to 6.0V 
................. 
1.5V to 
6.0V 


..................................... 
-0.3V to Vc+l.SV 


........................ 
0.5A 


2.0A 


. 
20mA 
. 
SmA 
. 
SmA 


. 
SmA 


kim- 
.e·lw- 


Junction 
Temperature 
Calculation: 
TJ = TA + (Pn 
X 6JA). 


The 
6JA numbers 
are guidelines 
for the thermal 
performance 
of the device.' pc-board 
system. 


All of the above 
assume 
no ambient 
airflow 
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INV.INPUT 
N.I.INPUT 


E/A OUTPUT 


CLOCK 
R, 


C, 


RAMP 


SOFTSTART 


Vm 
V~ 
OUTPUT 


V, 
PWRGROUND 


ILIM REF 


GROUND 


1"",1 S.D. 


J&NPACKAGE 


(Top View) 


INV.INPUT 
N.I.INPUT 


E/A OUTPUT 


CLOCK 
R, 


C, 


RAMP 


SOFTSTART 


V", 
V~ 
OUTPUT 


V, 
PWRGROUND 


IllM REF 


GROUND 


1"",1 S.D. 


DWPACKAGE 


(Top View) 
40" 


5 
17 


6 
16 


7 
15 


8 
14 


QPACKAGE 
(Top View) 


3 
2 
1 
20 
19D' 


.4 
-- 
18 


5 
17 


6 
16 


7 
15 
8 
~ 


LPACKAGE 
(Top View) 


1. N.C. 


2. INV. INPUT 
3. N.I.INPUT 
4. EIA OUTPUT 
5. CLOCK 


6. N.C. 
7. R, 
8. C, 


9. RAMP 
10. SOFTSTART 


11. N.C. 


12.1 •••• 1S.D. 
13. GROUND 


14.llJM REF 
15.PWRGND 
16. N.C. 


17.Vc 
18. OUTPUT 


19.Vf.l 
20.Vw 


Parameter 
- 
• 


Supply Voltage Range 
VINI 
Vc 
10 
30 
V 


Voltage Amp Common Mode Range 
1.5 
5.5 
V 


Ramp Input Voltage Range 
0 
5.0 
V 


Current Limit I Shutdown Voltage Range 
0 
4.0 
V 


Source I Sink Output Current 


Continuous 
200 
mA 


Pulse,500ns 
1.5 
A 


Voltage Reference Output Current 
10 
mA 


Oscillator Frequency Range 
4 
1500 
kHz 


Oscillator Charging Current 
0.030 
3 
mA 


Oscillator Timing Resistor 
R, 
1 
100 
kQ 


Oscillator Timing Capacitor 
C. 
0.470 
10 
nF 


Operating Ambient Temperature Range: 


LX1823C 
T. 
0 
70 
·C 


LX18231 
T. 
-25 
85 
·C 


LX1823M 
T. 
-55 
125 
·C • 


(Unless otherwise specified, these specifications 
apply over the operating ambient temperatures for LX1823C with O·C ,; TA 
,; 70·C, LX18231 with - 


25°C 
:5TA 
::; 85°C, 
LX] 823M 
with 
-55°e 
S TA :5 125°C, 
and 
VIN=Vc=] 5V. 
Low duty 
cycle 
pulse 
testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.)• 


Test Conditions 
Parameter 


Reference 
Section 


output 
Voltage 
VREF 
TJ = 25·C, I, = 1mA 
5.05 
5.10 
5.15 
V 


Line Regulation 
V," = 10 to 30V 
0.2 
5 
mV 


Load Regulation 
1,= 1 to 10mA 
3 
15 
mV 


Temperature Stability (Note 4) 
Over Operating Temperature 
0.4 
mVl·C 


Total Output Range (Note 4) 
Over Line, Load, and Temperature 
5.00 
5.20 
V 


Output Noise Voltage (Note 4) 
f = 10Hz to 10kHz 
50 
lJV 


Long Term Stability (Notes 4 & 5) 
T = 125·C, t = 1000hrs 
5 
25 
mV 


Short Circuit Current 
VREF= 
OV 
-15 
-50 
-100 
mA 


Oscillator 
Section 
(Note 6) 


Initial Accuracy 
TJ = 25·C, CCLOCK'; 
10pF 
370 
400 
430 
kHz 
Voltage Stability 
V,"= 10t030V 
0.4 
2 
% 


Temperature Stability (Note 4) 
Over Rated Operating Temperature 
5 
8 
% 


Total Frequency Limits (Note 4) 
Over Line and Temperature 
350 
450 
kHz 
Minimum Frequency 
RT= 1OOKQ,C = 0.01lJF 
4 
kHz 
Maximum Frequency 
RT = 1KQ, CT = 470pF 
1.5 
MHz 
Clock High Level 
I 
=-1mA 
3.9 
4.3 
V 
Clock Low Level 
I 
=-1mA 
2.3 
2.9 
V 


Ramp Peak Voltage 
2.7 
V 


Ramp Valley Voltage 
1.0 
V 


Valley-to-Peak Amplitude 
1.7 
V 


Note 
3. Low dUfy cycle 
pulse testing 
techniques 
are used which 
maintains 
junction 
and case temperature 
equal 
to the ambient 
temperature. 


Note 
4. This parameter 
is guaranteed 
by design 
and process control, 
but is not 100% tested in production. 


Note 
5. This parameter 
is non-accumulative, 
and represents 
the random 
flucluation 
of the reference 
voltage 
within 
some error band 
when 
observed 
over 


any 1000 hour period of time. 
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Parameter • 


Test Conditions 
•••• 
Input 
Offset 
Voltage 
R, < 2KQ, 
EJA OUTPUT - 2.5V 
20 
mV 


Input 
Bias Current 
EJA OUTPUT = 2.5V 
0.4 
3 
~ 


Input 
Offset 
Current 
EJA OUTPUT = 2.5V 
1 
~ 


DC Open 
Loop 
Gain 
Avo, 
EJA OUTPUT = 1 to 4V 
60 
100 
dB 


Common 
Mode 
Rejection 
Over 
Rated 
Voltage 
Range, 
EJA OUTPUT = 2.5V 
75 
110 
dB 


Power 
Supply 
Rejection 
V,. = 10V to 30V, EJA OUTPUT - 
2.5V 
85 
100 
dB 


Output 
Sink Current 
EJA OUTPUT = 1V 
1 
mA 


Output 
Source 
Current 
EJA OUTPUT = 4V 
-0.5 
-1.3 
mA 


Output 
High Voltage 
EJA OUTPUT = -0.5mA 
4.0 
4.85 
5.0 
V 


Output 
Low 
Voltage 
EJA OUTPUT = 1mA 
0 
0.6 
1.0 
V 


Unity 
Gain 
Bandwidth 
(Note 
4) 
Avo< = OdB 
3 
5.5 
MHz 


Siew 
Rate 
(Note 
4) 
6 
12 
V/~sec 


PWM Comparator 
Section 
(Note 
6 & 8) 


Ramp Input 
Bias Current 
-1 
-5 
~ 


Minimum 
Duty Cycle 
EJA OUTPUT= 
1V 
0 
% 


Maximum 
Duty Cycle 
(Note 
9) 
LX1823C1LX18231, 
EJA OUTPUT = 4V 
85 
% 


LX1823M, 
EJA OUTPUT = 4V 
80 
% 


Zero 
Duty Cycle Threshold 
1.1 
1.3 
V 


Delay to Driver 
Output 
(Note 
4) 
RAMP = OV to 2V, EJA OUTPUT = 2V 
80 
ns 


Softstart 
Section 


Charge 
Current 
SOFTSTART = 0.5V 
~ 


Discharge 
Current 
SOFTSTART = 1.0V 
mA 


Current 
Limit I Shutdown 
Section 
(Note 
10) 


IUM"S.D.Input 
Bias Current 
LX1823C 
only 
±10 
~ 


LX1823M1LX18231only 
±15 
~ 


IUM REF Offset 
IUM REF = 1.1V 
15 
mV 


IUM REF Common 
Mode 
Range 
1.0 
1.25 
V 


Shutdown 
Threshold 
1.25 
1.40 
1.55 
V 


Delay to Driver 
Output 
(Note 
4) 
IUM I S.D. = OV to 2V 
80 
ns 


Output 
Drivers Section 
(each 
output) 


Output 
Low 
Level 
I"N' = 20mA 
0.21 
0.40 
V 


ISIH,=200mA 
1.2 
2.2 
V 


Output 
High 
Level 
ISOl"CE= 20mA 
13.0 
13.5 
V 


ISOURCE=200mA 
12.0 
13.0 
V 


V, Standby 
Current 
V,N= V, = 30V 
180 
500 
~ 
Output 
Rise I Fall Time 
(Note 
4) 
C, = 1000pF 
30 
60 
ns 


Undervoltage 
Lockout 
Section 


Start Threshold 
Voltage 


UV Lockout 
Hysteresis 


Supply 
Current 
Section 
(Note 
6) 


Start 
Up Current 


Operating 
Current 


Note 6. fose : 400kHz (R,. - 3.65kQ, 
CT 
- 
10nF). 
Note 7. Vc" = 15V to 5.5V. 


Nme 
8. V RAMP 
= OV, unless 
otherwise 
specified. 
Note 9. 100% duty cycle is defined 
as a pulsewidth 
equai to one oscillator 
period. 
Note 10. VOm/S.D.) 
= OV to 4.QV, unless otherwise 
specified. 


V,N= 8V 


INY. INPUT, 
RAMP , (lu)S.D.) 
= OV, N.!. INPUT = 1V 
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FIGURE # 


1. 
SETIING OSCILLATOR FREQUENCY 


2. 
START-UP CURRENT vs. TEMPERATURE 


3. 
OUTPUT DRIVER HIGH 
VS. ISOURCE 


4. 
OUTPUT DRIVER LOW VS. Is,", 


5. 
OUTPUT DRIVER RISEI FALL TIME, 
1nF 


6. 
OUTPUT DRIVER RISEI FAlL TIME, 
10nF 


7. 
UNI1Y GAIN SLEW RATE 


8. 
OPEN LOOP FREQUENCY RESPONSE 


FIGURE # 


9. 
HIGH SPEED LAYOUT and BYPASSING 


10. 
MICROPOWER STARTUP 


11. 
SOFTSTART FAST RESET 


12. 
OSCILLATOR SYCHRONIZATION 


13. 
OSCILLATOR FUNGIONAl 
DIAGRAM 


14. 
VOLTAGE AMPLIFIER CONNECTIONS 


15. 
DRIVING SHIELDED CABLE 
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niGH-HEED 
("URRENT-MoDE 
PWM 


~ 
100 


::J! 


14.5 


~ 


~ 
14.0 
.3 
~ 
- 
13.5 
~J 13.0 
5 


10 


Ry" (kn) 


+V'N = Vc = 15 VOLTS 


f--- 


~ 
f-- 
" 


~ 


'--- 
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10 
20 
50 
100 200 
500 10002000 


('SOURCE) Output 
Driver 
Source 
Current 
- (mA) 
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0.9 
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1 
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::Jv 
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:) 
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01 
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2.5 


~ 
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00 
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Junction 
Temperature" 
(0C) 


[ 


+V'N = Vc = 15 VOLTS 


f--- 


f-- 
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'-- 
/ 
- 
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20 
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100 200 
500 10002000 
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Driver Sink Current 
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45 
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'".. 2.5! 


2.0 
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The 
LX1823, like all high-speed 
circuits, 
requires 
extra 
anention 
to external 
conductor 
and component 
layout to minimize undesired 
inductive and capacitive 
effects. All lead lengths must be as shon as possible. The best printed circuit board 
(PCB) choice would be a four-layer design, with the two internal planes supplying 
power and ground. 
Signal interconnects 
should be placed on the outside, giving 
a conductor-over-ground-plane 
(microstrip) configuration. 
A two-sided PC board 
with one side dedicated 
as a ground 
plane 
is next best, and requires 
careful 
component 
placement 
by a skilled PCB designer. 


Two supply bypass capacitors 
should be employed: 
a low-inductance 
O.lj.lF 


ceramic within 0.25 inches of the VI:' pin for high frequencies, and a 1 to 5j.lFsolid 
tantalum within 0.5 inches of the Vc pin to provide an energy reservoir for the high 
peak output currents. 
A low-inductance 
.01j.lFbypass for the reference output is 


also recommended. 


Since the LX1823 draws 
about 
460j.lA of supply 
current 
before 
turning 
on, a 
low power 
bleeder 
resistor 
from 
the 
rectified 
AC line supply 
is all that 
is 


required 
for stanup. 
A stan capacitor, 
Cs' is charged 
with the excess current 
from the bleeder 
resistor. 
When the turn-on 
threshold 
voltage is reached, 
the 


PWM circuit becomes 
active, energizing 
the power 
transistors. 
The additional 


operating 
current 
required 
by the 
PWM is then 
proVided 
by a bootstrap 
winding 
on 
the 
main 
high-frequency 
power 
transformer. 


The softstan 
pin of the LX1823 is held 
low when 
either 
the chip 
is in the 
micropower 
mode, or when a voltage greater than +1.4 volts is present at the luJ 


S.D. pin. 
The maximum positive swing of the voltage error amplifier is clamped 
to the softstart pin voltage, providing a ramp-up of peak charging currents in the 
power semiconductors 
at turn-on. 


In some cases, the duration of the shutdown 
signal can be too short to fully 
discharge 
the softstart capacitor. 
The illustrated resistor/discrete 
PNP transistor 
configuration can be used to shorten the discharge time by a factor of 50 or more. 
When the internal discharge 
transistor in the LX1823 turns on, current will flow 


through 
surge limit resistor R1. 
As the resistor drop approaches 
0.6 volts, the 
external PNP turns on, providing a low resistance discharge path for the energy 
in the softstart capacitor. 
The capacitor will be rapidly discharged 
to +0.7 volts, 
which corresponds 
to zero duty cycle in the pulse width modulator. 


To program 
the maximum 
output 
duty cycle, a resistor divider should 
be 
connected 
from the VOff pin to the softstart pin. A resistor divider combination 
(R, 


+ R,) of less than 51ill achieves bener than 2% voltage tolerance at the softstart pin: 


Two 
or three 
LX1823 oscillators 
may be locked 
together 
with 
the intercon- 
nection 
scheme 
shown, 
if the devices are within an inch or so of each other. 


A master unit is programmed 
for desired 
frequency 
with R" and CT as usual. 


The 
oscillators 
in the 
slave 
units 
are 
disabled 
by grounding 
CT and 
by 
connecting 
R" to V REF' 
The logic in the slave units is locked 
to the clock of 
the 
master 
with 
the 
wire-OR 
connection 
shown. 
Many 
LX1823's can 
be 
locked 
to a master 
system 
clock 
by wiring 
the 
oscillators as slave units, and distributing 
the master clock to each using a tree- 
fanout 
geometry. 
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OSCILLATOR 


The oscillator 
frequency 
is programmed 
by extemal 
timing components 
R,- 


and CT' A nominal 
+3 volts appears 
at the R,-pin. The current flowing through 
R,-is mirrored 
internally 
with a 1:1 ratio. 
This causes 
an identical 
current 
to 
flow out the ~ 
pin. charging 
the timing 
capacitor 
and generating 
a linear 


ramp. 
When 
the 
upper 
threshold 
of +2.7 volts 
is reached, 
a discharge 


network 
reduces 
the ramp voltage 
to +1.0 volts, where 
a new charge 
cycle 


begins 


The Clock output 
pin is LOW (+2.3 volts) during 
the charge 
cycle, and 
HIGH (+4.3 volts) during the discharge 
cycle. 
The Clock pin is driven 
by an 
NP 
emitter 
follower, 
and so can be wire-ORed. 
Each Clock pin can drive 
a lmA 
load. 
Since the 
internal 
current-source 
pulldown 
is approximately 
400~A, the DC fan-out 
to other 
LXI823 Clock pins is at least two. 
The type of capacitor 
selected 
for CTis very important. 
At high frequencies, 


non-ideal 
characteristics 
such 
as effective 
series 
resistance 
(ESR), effective 
series 
inductance 
(ESL), dielectric 
loss 
and 
dielectric 
absorption 
all affect 


frequency 
accuracy 
and 
stability. 
RF capacitors 
such 
as silver mica, glass, 


polystyrene, 
or COG ceramics 
are recommended. 
Avoid high-K 
ceramics, 


which 
work 
best in DC bypass 
applications. 


The 
voltage 
error 
amplifier 
is a 
true 
operational 
amplifier 
with 
low- 
impedance 
output, 
and can be gain-stabilized 
using conventional 
feedback 
techniques. 
The 
typical 
DC open-loop 
gain 
is lOOdB, with a single 
low- 


frequency 
pole 
at 100Hz. 


The 
input 
connections 
to the 
error 
amplifier 
are 
determined 
by the 


polarity 
of the 
power 
supply 
output 
voltage. 
For positive 
supplies, 
the 
common-mode 
voltage 
is set to the reference 
of +5.1 volts and the feedback 
connections 
in Figure 
14A are used. 
With negative 
outputs, 
the common- 


mode 
voltage 
is half the reference, 
and the feedback 
divider 
is connected 
between 
the negative 
output 
and the +5.IV reference, 
shown 
in Figure 14B. 


The output 
driver is designed 
to provide 
up to 2 Amps peak output 
current. 


To minimize 
ringing 
on the output 
waveform, 
which 
can be destructive 
to 


both the power 
MOSFET and the PWM chip, the series 
inductance 
seen 
by 


the drivers 
should 
be as low as possible. 


One solution 
is to keep the distance 
between 
the PWM and MOSFET gate 
as 
short 
as 
possible, 
and 
to 
use 
carbon 
composition 
series 
damping 


resistors. 
A Faraday 
shield 
to 
intercept 
radiated 
EMI from 
the 
power 


transistors 
is usually 
required 
with 
this choice. 


A second 
approach 
is to place the MOSFETs some distance 
from the PWM 


chip, 
and use a series-terminated 
transmission 
line to preserve 
drive 
pulse 


fidelity. 
This 
will minimize 
noise 
radiated 
back 
to the sensitive 
analog 
circuitry 
of the LX1823. 
A Faraday 
shield 
may also be required. 


If the 
driver 
is connected 
to an 
isolation 
transformer, 
or 
if kickback 
through 
gate-to-drain 
capacitance 
of the MOSFET is severe, 
clamp 
diodes 


may be required. 
Use a 2 Amp peak 
Schottky 
diode 
to limit undershoot 
to less than 
-0.3 volts. 
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MICROELECTRONICS 


The 
LX5285 
is a low 
dropout 
fixed 
voltage 


source 
and 
sink 
regulator 
designed 
specifi- 
cally 
for the 
Small 
Computer 
Systems 
Inter- 


face 
(SCSI) 
alternative 
2 active 
termination. 
It is compatible 
with 
SCSI-l, 
SCSI-2, 
SCSI- 
3 and FAST-20 standards 
for both 
narrow 
and 
wide 
SCSI 
applications. 
The 
LX5285's 


(400mA) 
sink 
current 
capability 
make 
it 
compatible 
with 
active 
negation 
drivers 
without 
having 
to 
add 
external 
clamping 
components. 
Since 
the 
LX5285 
is sink 
and 


source 
there 
is no deadband 
associated 
with 
the 
sink 
current 
capability 
(unlike 
many 


clamps) 
which 
keeps 
the signal 
line voltage 


lower 
giving 
greater 
noise 
margin 
upon 
as- 
sertion. 
The 
LX5285's 
1.2V maximum 
dropout 
en- 
sures 
compatibility 
with 
existing 
SCSI sys- 
tems. The ±1% maximum tolerance on {he 
2.85V 
output 
voltage 
ensures 
a tighter 
line 


driver 
current 
tolerance, 
thereby 
increasing 


system noise margin. 


The 
LX5285 
is 
packaged 
in 
a 
SOT-223 
surface-mount 
package 
that 
offers 
low 
ther- 
mal 
res ism nee. 


• 
2.85V FIXED OUTPUT FOR SCSI AGIVE 
TERMINATION 


• 
COMPATIBLE WITH 5C51-1, SCSI-2, 
SCSI-3, AND FAST-20 


• 
ACTIVE NEGATION 
COMPATIBLE 


• 
SPACE SAVING SOT-223 PACKAGE 


• 
OUTPUT SOURCE CURRENT800mA 


• 
1.2V MAXIMUM 
DROPOUT VOLTAGE 


AT 10= -800mA 


• 
± 1% MAXIMUM 
OUTPUT TOLERANCE 


AT TJ=25°C 


• 
±2% A8S0LUTE 
OUTPUT VARIATION 


• 
INTERNAL OVERCURRENT LIMITING 
CIRCUITRY 


• 
INTERNAL THERMAL OVERLOAD 
PROTECTION 
• 


Fuse 
Av 


Vo=2.85V 
OUT 


C1" 


2.2fJFI 


• Cl & C2: Sonya 25SC02R2M 
& 25SC10ROM Tantalum capacitors 
recommended. 


Minimum 
capacitance 
for 
regulator 
stability. 


PACKAGE 
ORDER 
INFORMATION 


TA lOCI 


o to 70 
~ 


Plastic 
SOT-223 
3-pin 


LX5285CST 


11on 


1% 


DB (0) 


DB (1) 


I/O 


Reg 
C/D 


SEL 


MSG 


RST 
ACK 


BSY 


ATN 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Note: Available in Tape & Reel. Append lhe 
letter "1'"to part number. 
(i.e. 
LX5285CSlT) 


Input Voltage (V,N) .............................•.....•.........•..... 
Output Vorlage. 
.. 
. 


Operating Junction Temperature 


Plastic (ST Package) . 
...... 150°C 
Storage Temperature Range. 
.. 
-65°C to 150°C 


Lead Temperature (Soldering, 10 seconds) . 
. 300°C 
Short-Circuit Protection. 
.. 
Indefinite 


...7V 
. 
10V 


Note 
1. 
Exceeding 
these ratings 
could 
cause 
damage 
to the device. 
All voltages 
are with 


respect 
to Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 
terminaL 
STPACKAGE 


(Top View) 


.,'W- 
H1lt;_ 


Junction 
Temperature 
Calculation: 
TJ:II: 
TA + (Po x 8JA). 


The 
8JA numbers 
are gUidelines 
for the thermal 
performance 
of the device/pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 


Parameter 
- 
• 
Input 
Capacitor 
2.2 
~F 


Output 
Capacitor 
10 
~F 


Input 
Voltage 
4.1 
7 
V 


Operating 
Ambient 
Temperature 
Range 
0 
70 
'C 


Parameter 
Test Conditions 
LX5285 


Output 
Voltage 
VOlff 
lOUT= -10mA, 
V," = 4.75V 
2.82 
2.85 
2.88 
V 


O.4A < 10lJf< -0.8A, 
V," = 4.25V 
2.79 
2.85 
2.91 
V 


O.4A < 10lff< -0.5A, 
V" = 4.1V 
2.79 
2.85 
2.91 
V 


Line Regulation 
I~" 
= 0, 4.1V < V," < 7V 
6 
mV 


Load 
Regulation 
O.4A> 
10lff> -0.8A, 
V," = 4.25V 
10 
mV 


Dropout 
Voltage 
Voo 
I~",= 
-100mA 
1.1 
V 


10lJf=-0.8A 
1.2 
V 


Current 
Limit 
I,," 
V,. - V~ = 3V, I,~,o" 
-800 
-1000 
mA 


V," - VQ = 3V, I",., 
500 
mA 


Supply 
Current 
I" 
4.25V 
< V 
< 5.25V, 
No Load 
6 
10 
mA 


Short 
Circuit 
Current 
I" 
V~" 
= OV, I". 
800 
mA 


V~"=V 
,I~" 
500 
mA 


Thermal 
Regulation 
T. = 25'C, 
30mS 
Pulses 
0.1 
"/oNt 


Thermal 
Shutdown 
165 
'C 


Ripple 
Rejection 
F Ripple= 
120Hz, 
0.5V, .• 
60 
80 
dB 


Temp 
Drift 
O'C < T < 125'C 
0.5 
"/0 


Output 
Noise 
("/0 of V~"), 
10Hz 
< 10kHz 
0.003 
"/0 
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FIGURE # 


l. 
DROPOUT 
vs. OUTPUT CURRENT 


2. 
GROUND 
CURRENT vs. SOURCE CURRENT 


3. 
LOAD 
REG vs. TEMPERATURE 


4. 
OUTPUT Z vs. FREQUENCY 


5. 
SUPPLY CURRENT vs. TEMPERATURE 


6. 
LOAD TRANSIENT 
RESPONSE 


7. 
INPUT CURRENT vs. SINK CURRENT 
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The LX7001 is an improved 
undervoltage 
sensing circuit specifi- 
cally designed 
for use as a reset 


controller in microprocessor-based 
systems. Today's complex miniaturized 
systems present difficult challanges to 
the system designer such as overcom- 
ing spurious 
noise problems. 
The 


LX7001 is optimized 
for systems that 


must be tolerant of high-speed 
power 
supply glitches caused by high-speed 
logic transitions and similar switching 
phenomena. 
The LX7001 offers a 


unique stage that couples glitch 
immunity with a micropower, 
ultra- 
stable band-gap 
reference for preci- 
sion sensing of undervoltage 
condi- 


tions. 
It offers the designer an 


economical, 
space-efficient 
solution 


for low supply voltage detection 
when used in combination 
with a 
single pull-up resistor. 
Adding one 
capacitor offers the functionality of a 
programmable 
delay time after power 
returns. 
Additionally, the LX7001 
offers excellent temperature 
stability. 
A high-quality trimmed voltage 
reference and bias circuit permit very 
accurate and repeatable 
undervoltage 
sensing. 
The remaining blocks 
consist of a comparator 
with hyster- 


esis, high current clamping diode and 
open collector output stage capable 
of sinking up to 60mA. 
The 


LX7001's RESET output is specified to 
be fully functional at V'N~lV. 


100 


Oil.3 


.c 
10 
-0 
~ 
••..~... 
••'5z 
~ 


....••..•.•... 


ACTIVE 


.... 
\ 


IMMUNE 
\ 


• 
FULLYCHARACTERIZED, 
TRANSIENT 
IMMUNE INPUT STAGE 
(See Product 
Highlight) 


• 
MONITORS 
5V SUPPLIES (Y_=4.6Vtyp) 


• 
OUTPUTS FULLY DEFINED AT Vcc=1V 


• 
ULTRA·LOW SUPPLY CURRENT 
(SOO~a max. over temp) 


D TEMPERATURECOMPENSATED 
lee FOR 
EXTREMELYSTABLE CURRENT 
CONSUMPTION 


D ~P RESETFUNCTION PROGRAMMABLE WITH 
1 EXTERNAL RESISTORAND CAPACITOR 


D COMPARATOR 
HYSTERESIS PREVENTS 
OUTPUT OSCILLATION 


D ELECTRICALLYCOMPATIBLE WITH 


MOTOROLA 
MC34064 


D PIN-TO-PIN COMPATIBLE WITH MOTOROLA 


MC34064/MC34164 
I 


• 
ALL MICROPROCESSOR OR 
MICROCONTROLLER DESIGNS USING SV 
SUPPLIES 


• 
SIMPLE SV UNDERVOLTAGE DETECTION 


T. (0C) 


o to 70 
-40 to 85 


-55 to 125 r-'Plastic sale 
8-pm 


LX7001CDM 


LX7001lDM r- 


Plastic TO-92 
3-pin 


LX7001CLP 


LX7001llP I' 
Plastic SOT-89 
3-pin 


LX7001CPK 


LX7001lPK 


~ 
~:;~nmlc Dip 


I 
LX7001MY 


Append the letter "T" to part number. 
(i.e. 
LX7001CDMT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Input Supply Voltage (V,,) . 
RESETOutput Voltage (VOlJT) 
. 
Output Sink Current OoJ . 
Clamp Diode Forward Current OF)' Pin 1 to pin 2. 
Operating Junction Temperature 
Ceramic (Y - Package). 
. 
150°C 


Plastic (DM, LP, PK - Packages) 
. 
150°C 
Storage Temperature 
Range. 
. 
-65°C to 150°C 


Lead Temperature 
(Soldering, 10 seconds) 
300°C 


. 
-IV to 12V 
... -IV to 12V 


. 
Internally Limited (mA) 


100nIA 


RESET08 
N.C. 


VIH 
2 
7 
N.C. 


N.C. 
3 
6 
N.C. 


GROUND 
4 
5 
N.C. 


YPACKAGE 
(Top View) 


Nme 
L Values 
beyond 
which 
damage 
may occur. 
All voltages 
are specified 
with 
respect 
to 


ground, 
and all currents 
are positive 
into the specified 
terminal. 


RESETD8 
N.C. 


V~ 
2 
7 
N.C. 


N.C. 
3 
6 
N.C. 


GROUND 
4 
5 
N.C. 


DMPACKAGE 


(Top View) 


GJ~:, 
1. 
RESET 


rJ 
2. V•• 


r] 
3. GROUND 
f'!W" 
.i'!?" 
LPPACKAGE 


(Top View) 


Junction 
Temperature 
Calculation: 
T 


J 


"" T" + (P D X 8 


J 
). 


The 
aJA numbers 
are guidelines 
for the thermal 
performance 
of the device, 
pc-board 
system. 
All of the above 
assume 
no ambient 
airflow 


PKPACKAGE 


(Top View) 
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Parameter 
- 
Input Supply Voltage 
V," 
1 
10 
V 


RESETOutput Voltage 
Vour 
10 
V 


Clamp Diode Forward Current 
IF 
SOmA 


Operating Ambient Temperature Range: 


LX7001C 
0 
70 
'C 


LX7oo11 
~ 
-25 
85 
'C 


LX7oo1M 
-55 
125 
'C 


(Unless otherwise specified, these specifications apply over the operating ambient temperatures of O'C $ TA $ 70'C for the LX7001C, 
-40·C $ TA $ 85'C for the LX7001I, and -55'C $ TA $ 125'C for the LX7001M. Low duty cycle pulse testing techniques are used which maintains 


junction 
and case temperatures 
equallO 
the ambient 
temperature.) 


Parameter • 


Test Conditions 
mmtifllof,ii •• 
• 
"DB . 


4.5 
4.62 
4.7 
V 


4.5 
4.60 
4.7 
V 


0.01 
0.02 
0.05 
V 


0.06 
1.0 
V 


0.25 
0.4 
V 


0.3 
0.1 
V 


10 
40 
60 
mA 


0.01 
0.5 
IJA 


0.02 
2.0 
IJA 


0.6 
0.82 
1.2 
V 


345 
500 
IJA 


Comparator 
Section 


Threshold Voltage 


High State Output 
Low State Output 


Hysteresis 


RESET Output 
Section 


Output Sink Saturation Voltage 


Vr• 
V," Increasing - 
4V to 5V 


Vr. 
V," Decreasing - 
5V to 4V 


VH 


Output Sink Current 
Output 
Off-State Leakage 


V" = 4.0V, 101.= 8.0mA 


VOL 
V," = 4.0V, 10L= 2.0mA 
V,"= 1.0V, 101.= O.lmA 


10L 
Vour= 4.0V 
10H 
Vour= 5.0V 
Vour= 10V 


V, 
Pin 1 to pin 2, I, = 10mA 
Clamp Diode Forward Voltage 


Total 
Device 


Supply Current 
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FIGURE # 


1. 
RESETOUTPUT VOLTAGE YS. INPUT VOLTAGE 


2. 
POWER-UP RESETVOLTAGE 


3. 
RESETOUTPUT VOLTAGE vs. INPUT VOLTAGE 


4. 
THRESHOLD VOLTAGE vs. TEMPERATURE 


5. 
THRESHOLD HYSTERESISYS. TEMPERATURE 


6. 
SUPPLYCURRENTYS. INPUT VOLTAGE 


7. 
SUPPLYCURRENTYS. TEMPERATURE 


8. 
LOW LEVELOUTPUT CURRENTYS. TEMPERATURE 


9. 
LOW LEVELOUTPUT VOLTAGE YS. LOW LEVELOUTPUT CURRENT 


10. 
VOLTAGE YS. CLAMP DIODE FORWARD CURRENT 


11. 
PROPAGATION DELAY 


12. 
LOW LEVELOUTPUT VOLTAGE vs. TEMPERATURE 


FIGURE # 


13. 
LOW VOLTAGE MICROPROCESSOR RESET 


14. 
SWITCHING THE LOAD OFF WHEN BATIERY REACHES BELOW 4.3V 


15. 
VOLTAGE MONITOR 


16. 
MOSFET LOW VOLTAGE GATE DRIVEPROTECTION 


17. 
LOW VOLTAGE MICROPROCESSOR RESETwith 
ADDITIONAL 
HYSTERESIS 
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FIGURE 1. - 
RESET OUTPUT 
VOLTAGE 
vs. INPUT VOLTAGE 
FIGURE 2. 
POWER-UP 
RESET VOLTAGE 


10 
2.0 


R,= 
10K 
1.8 


E 
T. = 25°C 
, 
8 
E 
1.6 
" 
In 
" 
:l 
In 
1.4 


'0 
'".. 
> 
6 
~ 


1.2 
.. 
::I 
Q. 


Ie 


1.0 
.. 
::I0 
c: 


1m 


4 
Q. 
0.8 
::).:. 


06 


J 
~ 
04 
A. 


0.2 


0 
0 
2 
4 
6 
8 
10 
100 
200 
300 
400 
500 


(V'M) Input Voltage· 
(V) 
(t) Time - (115) 


5 


E 
4 
, 
~ 
'".. 
~.. 
::ISo 
::I0 


1m 
J 


. 


I 


\ 


- -t 
~ 


--+- 
+ 


I 


• 


~ 
V 
Upper Threshold 


I 
I 
I 
T+ High Stote Output 


OLINFINITY 


MICI{OElECTf{ONICS 


30 


>" 
26 
.s 


QI 
In:! 
22 


~ 
III 
'in~ 
18 
QI..~ 
:z: 
~ 
14 
~ 


RESET Load = 10K 


1" 


- 
~ 
- ~~ 
~ 
~- 
- 


! 


1000 
. 
900 
..c 
800 
~ 
l5 
700 
V 
>- 
600 
8: 
500 
lOY 
::I 
ell 
400 


~ 
300 


200 
5Y 


100 
r 
0 
-55 
-25 
0 
25 
50 
75 
100 
125 
150 


(TJ) 
Temperature 
- (OC) 


!..c 
600 
~ 
::I 
V~8: 
400 


::I 
ell 


~ 
200 


80 


~ 
70 
.s.. 
60 
c 
~ 
::I 
V 
50 
.. 
::I 
Q... 
40 
::I0i 
30 


QI..• 
~ 
20 
..• 
J 
10 


I 
•.... 
- 


, 


OLINFINITY 


Ml( 
!.:O[LECTKONICS 


LOW 
LEVEL OUTPUT 
VOLTAGE 


Y5. LOW 
LEVEL OUTPUT 
CURRENT 
! 
, 
" 
1500 
tn 
oS 
~..:I 
.a- 


1000 
:I0 


~ 
~ 
500 


~ 


VOLTAGE 
Y5. ClAMP 
DIODE 
FORWARD 


CURRENT 


• 


FIGURE 11. 
- 
PROPAGATION 
DELAY 
FIGURE 12. 
LOW 
LEVEL OUTPUT 
VOLTAGE 


Y5. TEMPERATURE 
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A time delayed 
reset can be accomplished 
with 
the addition 
of Cuu . 


For systems with 
extremely 
fast power 
supply 
rise times « 
500ns) 
it 


is recommended 
that the ReOlY time constant 
be greater 
than 5.0J-ls. 


VTH(MPU) 
is the microprocessor 
reset input 
threshold. 


+ 


POWER 
SUPPLY 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
------------ 


J~1 
SMP60N03·10t 


I 
I 
I 
I 
I 
_______________J 


Overhealing 
of the logic level power 
MOSFET due to insufficient 
gate 


voltage 
can be prevented 
with 
the above 
circuit. 
When 
the input 
signal 
is 
below 
the 4.3 volt threshold 
of the LX7001C, its output 
grounds 
the gate 


of the L' MOSFET 


oLfNFINITY 


MICROELECTRONICS 


PRODUCT 
DATABOOK 
1996/1997 


I.] v. 
r 
---------------, 


I 


POWER 
J 


SUPPLY 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I 


1 
- 
1 


t.Y TH (lOWER} = 340 RH x 10.6 


Where: 
RH ~ 150n 
Rl ~ un 
~ 1Okn 


Comparator 
hysteresis 
can be increased 
with 
the addition 
of resistor~. 
The 


hysteresis 
equation 
has been 
simplified 
and does nor account 
for the change 
of 


input 
currem 
fiN as Vcc crosses the comparator 
threshold. 
An increase 
of the 


lower threshold .1VTH(LO"'''' will be observed 
due to I" which is typically 340pA at 


4.59V. 
The 
equations 
are accurate 
to ±10% 
with 
RH less (han ]500 and 
RL 


between 
15kQ 
and 10kQ. 


TEST DATA 


YH 
t.YTH 
RH 
Rl 


(mY) 
(mY) 
(n) 
(nl 
20 
0 
0 
0 
51 
3.4 
10 
1.5 


40 
6.8 
20 
4.7 


81 
6.8 
20 
1.5 


71 
10 
30 
2.7 


112 
10 
30 
1.5 


100 
16 
47 
2.7 


164 
16 
47 
1.5 


190 
34 
100 
2.7 
327 
34 
100 
1.5 


276 
51 
150 
2.7 
480 
51 
150 
1.5 
• 
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The 
LX7705 
series 
of voltage 
supervisory 
circuits 
are 
greatly 
improved 
monolithic 


integrated circuits for microprocessor and 
microcontroller 
supervisory 
applications. 


Addressing 
today's 
low 
voltage 
systems, 


the 
LX7705 
monitors 
a SV supply 
voltage 


with 
full operation 
at a minimum 
Vcc level 


of 3.6v. 
Additionally, 
to prevent 
unknown 


or unwanted 
states, 
the RESET and RESET- 


BAR outputs 
are 
fully 
defined 
at the 
I V 


level 
during 
power-up 
and 
power-down 


sequences. 
For today's "Green 


ll 
systems, 


the 
LX7705 
consumes 
only 
l.4mA 
of 
quiescent 
current, 
offering 
a 
60% 


improvement 
over 
competing 
products. 
Operationally, 
the LX770S monitors 
the 
supply 
voltage 
at the 
sense 
input. 
As the 


power 
supply 
voltage 
dips 
below 
the 


threshold 
voltage 
of 
4.5SV, 
the 
device 


generates 
a 
RESET -BAR 
signal 
for 
the 


microprocessor. 
The 
output 
will 
remain 
low until the power 
supply 
voltage 
returns 


to 
within 
specified 
values 
and 
the 


programmed 
delay 
has expired. 
The delay 


is fully 
programmable 
by the 
user 
with 
a 


single 
external 
capacitor. 
The time delay 
is 
calculated 
by the 
following 
formula, 


where 
CT 
is in 
Farads 
(F) 
and 
t" 
is 
in 


seconds. 


Power-up 
sequencing 
is assisted 
by the 


LX770S as its outputs 
are in a fully known 
low 
state 
once 
the 
power 
supply 
voltage 


exceeds 
IV. 
During 
power-down, 
the 
outputs 
are 
also 
defined 
until 
the 
supply 


reaches 
IV. Below 
IV, the outputs 
are 
in 


an undefined 
state. 


Improvements 
such 
as 
reduced 
propagation 
delay 
times, 
sharp 
output 
rise 


and 
fall 
times, 
and 
ultra-low 
leakage 
outputs, 
make 
the 
LX7705 
the 
supply 
voltage 
supervisor 
of 
choice 
for 
all 


microprocessor 
and 
microcontroller 


applications. 
Functionally, 
the 
LX770S 
also 
eliminates 
the 
need 
for 
a 
bypass 
capacitor 
on the 
Reference 
Output 
pin. 


[:J MONITORS 5V SUPPLIES 


[:J OUTPUTFULLYDEFINEDATVce = 1V 
[J IMPROVEDOUTPUTLEAKAGE< 10~A 
[J LOW lAmA TYPICALIce 
[J RESETTF= l5n5 typo 
[J 2.5V EXTERNAL30mA REFERENCE 
[J PROGRAMMABLERESETDELAY 
[J TRUE/ COMPLIMENTARYOUTPUTS 
[J EXTERNALTRIGGEREDRESETINPUT 
[J UPGRADEDCOMPATIBLEWITHTL7705A 


[:J ELIMINATESNEED FORCAPACITOR 


ON REFPIN 


• 


RESET 
(RESET) 


LX7705 


RESIN 


push-bunon 
I 
REF 
SwitchI 
GND 
~ 
I01~F 


lOkn 
Vcc 


RESET 
INT 


",P 


I 
lO~F 


Vr. +200mV 


w 
'" 
vr. 
~ 
'" vr. -200mV 


Vcc 
I~ 


ov 


II 
II 


I 
'I 
II 


I 


r- 


Plastic DIP 
~ 
Plastic sOle 
8-pm 
8-pm 
-------- 
o to 70 
LX7705CM 
LX7705CDM 


-40 to 85 
LX77051M 
LX7705IDM 


Note: 
All surface 
mounl 
packages 
are available 
in Tape 
& Reel, 
append 
the letter "T" to part number 
(i.e. 
LX7705CDMT). 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


J W .IU••••LI 
WULIIlIH .IU••tIl.VI)UIl. nlln 
I\tttll.tNl.t 


Supply 
Voltage 
(Vee) 
. 


Input 
Voltage 
Range 
(RESIN) 
. 


Input 
Voltage 
Range 
(SENSE). 


High-Level 
Output 
Current 
(RESET) 
. 


Low-Level 
Output 
Current 
(RESET) 
. 
Operating 
Junction 
Temperature 


Plastic 
(M & OM Packages). 
. 
lS0°C 
Storage 
Temperature 
Range 
-6soc to lS0°C 


Lead 
Temperature 
300°C 


. 
15V 


.. -O.3V to Vee 


. 
-O.3V to Vcc 


. 
-IOOmA 
. 
. 
30mA 


REF 08 
v" 
RESIN 
2 
7 
SENSE 


(1 
3 
6 
RESET 
GROUND 
• 
5 
RESET 


MPACKAGE 
(Top View) 


Note 1. 
Exceeding 
these 
ratings could 
cause 
damage 
to the device. 
All voltages 
are with 


respect to Ground. 
Currents are positive 
into, negative 
Olll of the specified 
terminal. 


REFD8 
V" 
RESIN 
2 
7 
SENSE 


C 
3 
6 
RESET 
GROUN~ 
.4 
5 
RESET 


DMPACKAGE 


(Top View) 


Junction 
Temperature 
Calculation: 
TJ = TA + (PI) x ajA)' 


The aJA numbers 
are guidelines 
for the thermal 
performance 
of the device. pc-board 
system. 
All of the above 
assume 
no ambiem 
airflow. 


VCC: 
r:=r=l 


REF 
1·---------~L25VREFJ 


OLINFrNITY 


MICI{OElECTKONICS 


Parameter 
- 
• 


Supply 
Voltage 
V« 
3.6 
12 
V 


High-Level 
Input 
Voltage 
at RESIN 
V,H 
2 
V 


Low-Level 
Input 
Voltage 
at RESIN 
V" 
0.8 
V 


Input 
Voltage 
(SENSE) 
V, 
0 
10 
V 


Output 
Current 
At 
REF 
lOUT 
30 
mA 


High-Level 
Output 
Current 
(RESET) 
IOH 
-16 
mA 


Low-Level 
Output 
Current 
(RESET) 
10L 
16 
mA 


Capacitor 
Selection 
At 
REF 


Minimum 
Range 
0 
100 
pF 


Maximum 
Range 
0.1 
10 
~F 


Operating 
Free-Air 
Temperature 
Range: 


LX7705C 
T 
0 
70 
'C 


LX77051 
T 
-40 
85 
'C • 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperatures 
for LX7705C 
with aoe ~ TA 
:$; 700e, 


LX77051 
with 
-40°C" 
TA 
" 
85°C.) 


Parameter 
Test Conditions 
tNote 3) 
lX7705 


Power-Up 
Reset Voltage 
VRES 
IOL(RESET) 
= 2mA, 
See Note 
5 
1 
V 


High-Level 
Output 
Voltage 
(RESET) 
VOH 
10H= -16mA 
V 
- 1.5 
V 


Low-Level 
Output 
Voltage 
(RESET) 
VOL 
10l= 
16mA 
004 
V 


Reference 
Voltage 
(REF) 
VREF 
TA = 25'C, 
lOUT= No Load 
2048 
2.53 
2.58 
V 


Negative-Going 
Threshold 
Voltage 
(SENSE) 
Vr. 
TA = 25'C 
4.5 
4.55 
4.6 
V 


Hysteresis 
(Vr• - VrJ 
(SENSE) 
VHYS 
TA = 25°C 
15 
mV 


Input 
Current 
(RESIN) 
I, 
V, = 204V to Vee 
1 
~ 


V, = Oo4V 
-1 
~A 


High-Level 
Output 
Current 
(RESET) 
IOH 
Vo = 12V 
10 
~A 


Low-Level 
Output 
Current 
(RESET) 
10< 
Vo = OV 
-10 
~A 


Supply 
Current 
Ice 
SENSE = 
4.7 5V and 
outputs 
open 
104 
2 
mA 


Minimum 
Pulse 
Duration 
at SENSE 
twS(MII'l) 
V'H = Vr. + 200mV 
0.1 
~s 


Inputs 
to 
Switch 
Outputs 
V" = Vr. - 200mV 
0.1 
~s 


Propagation 
Delay 
Time 
from 
RESIN to 
RESET 
tpo 
Vee = 5V 
0.3 
~s 


SENSE to 
RESET 
Vee = 5V 
0.3 
~s 


Rise Time 
(Note 
4) 
to. 
RESET, Vee = 5V 
15 
ns 


RESET, Vee = 5V 
280 
ns 


Fall Time 
(Note 
4) 
t, 
RESET, Vee = 5V 
220 
ns 


RESET, Vee = 5V 
15 
ns 


II 


Note 
3. 
All electrical 
characteristics 
are measured 
with 
O.l~f 
capaCitors 
connected 
at REF, CT and Vec to GND. 


Note 
4. 
The 
rise 
and 
fall 
times 
are 
measured 
with 
a 4.7kQ 
load 
resistor 
at RESET and 
RESET. 


Note 
5. 
The 
lowest 
supply 
voitage 
at which 
RESET becomes 
active. 
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Output 
Undefined 


FIGURE # 


1. 
THRESHOLD Over TEMPERATURE 


2. 
V~fOverTEMPERATURE 


3. 
SUPPLYCURRENTOver TEMPERATURE 


4. 
LOAD REGULATION Over TEMPERATURE 


5. 
LINE REGULATION Over TEMPERATURE 


6. 
V~f Over LOAD CURRENT 


7. 
RESETVOLTAGE Over LOAD CURRENT 


8. 
REBARVOLTAGE Over LOAD CURRENT 


9. 
REBAR (& RESET)POWER-DOWN CONDITION 


10. 
REBAR (& RESET)POWER-UP CONDITION 


11. 
CT CHARGING CURRENTOver TEMPERATURE 


12. 
RESIN To REBAR (& RESET)OUTPUT DELAY 


13. 
SENSE To REBAR (& RESET)OUTPUT DELAY 


14. 
REBAR (& RESET)OUTPUT RISE/ FALL TIME - OUTPUT OFF 


15. 
REBAR (& RESET)OUTPUT FALL / RISETIME - OUTPUT ON 


The LX8020-xx/8020A-xx series of 
Ultra-Low Drop Out (ULDOTM)Voltage 
Regulators is the latest advance in 
highly efficient power supply products 
for battery operated systems. 
Using the 


LX8020-xx/8020A-xx in your equipment 
design provides a significant advantage 
in operating efficiency, resulting in 
longer system operating life. See the 
System Up-Time Figure featured below. 
A newly-patented 
design technique 
coupled with Linfinity BiCMOS wafer 
process technology not only delivers 
efficiency but space savings, too' 
Unlike most LDO's that require bulky 
compensation 
capacitors, the LX8020- 
xx/8020A-xx series is very stable over 
no-load to full-load conditions using 
0603 surface-mount 
Z5U O.IIlF output! 


input capacitors. 
See the Application 


Notes at the end of this document for 
assistance in selecting the best 
capacitor for your application. 


The patented CMOS pass element 
design technique delivers a lot more 
than high efficiency. 
A key advantage 
to this technique is constant quiescent 
operating current over the full-load 
range of the device. 
Unlike bipolar 


equivalents, which require increasing 
base drive with increasing loads, the 
LX8020-xx/8020A-xx is totally 
independent. 
Plus, the LX8020-xx/ 


8020A-xx does not exhibit the unwieldy 
high-current demands of a bipolar 
device entering the drop out region 
(saturation phenomena). 
For example, 
for a given pass element (typ. a pnp 
transistor) load, there is a larger than 
normal amount of stored charge in the 


base region. 
This results in a larger 


base current contribution to the load. 
In addition, since the base-collector 
junction is now forward biased, there is 
a new base current contribution due to 
injection of carriers from the base to the 
collector. 
The combination of these 
two events results in a base current 
which is substantially larger during 
drop-out, resulting in increased device 
operating current. 
This term is 
commonly referred to as forced 
beta. 


Additionally, as load demands increase, 
the forced beta condition worsens. 
The 


event occurs at the time when your 
system least wants or needs increasing 
current demands, at the end of battery 
life. 
Another unique feature of the 


LX8020-xx/8020A-xx delivers is superb 
Line and Load regulation from DC out 
to extraordinarily high frequencies. 
This is very important for systems 
which have continuously varying load 
and line conditions. 
The clear 


advantage of excellent AC response is 
the overall reduction in output capacitor 
size and value. Using the LX8020-xx/ 
8020A-xx family of ULDO's in size, 
weight and power sensitive applications 
enhances your applications performance 
beyond yesterday's bipolar solutions. 
Other advantages the LX8020-xx/ 


8020A-xx offers include current limiting, 
thermal protection and reverse battery 
(no battery) protection. 
The LX8020- 
xx/8020A-xx Family is offered in a 
variety of output voltage and packaging 
options. 


D INDUSTRY'S LOWEST DROP OUT VOLTAGE 


(SEE SPECIFIC DEVICE SPEC) 


D QUIESCENT OPERATING CURRENT 


CONSTANT 
OVER LOAD RANGE (SEE 


SPECIFICDEVICE SPEC) 


D MINIMAL 
OUTPUT CAPACITANCE 


NECESSARY FOR STABLE OPERATION 


(O.lIlF) 


D 
HIGH LEVELS OF LOAD AND LINE 
REGULATION MAINTAINED 
OVER WIDE 


FREQUENCY RANGE 
D SHORT CIRCUIT PROTECTION 
D REVERSE BATIERY PROTECTION WITH NO 


BATIERY FEATURE 
D FIXED AND ADJUSTABLE OUTPUT 


VOLTAGES AVAILABLE 


• 


D PORTABLE PHONES 
D PORTABLE PAGERS 
D NOTEBOOK 
COMPUTER POWER SUPPLIES 


D BATIERY CHARGERS 


Output 
Voltage 
Part # 


LX8020-28 


LX8020-30 


LX8020-33 


LX8020-48 


LX8020-50 


LX8020-00 


2.85V 


3V 


3.3V 


4.8V 


5V 
Adjustable 


Initial 
• Plastic TO-92 
• 
Plastic sOle 


Tolerance 
3-pin 
8-pin 


2% 
LX8020-xxCLP 
LX8020'xxCDM 
1% 
LX8020A-xxCLP 
LX8020A-xxCDM 
2% 
~8020-xxILP 
LX8020-xx1DM 
1% 
LX8020A-xx1LP 
LX8020A-xx1DM 


Note: 
AJI surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append the letter "T" to part number. 
(i.e. 
LX8020-xxDMT) 


"XX" refers to output 
voltage, 
please 
see table 
above. 


T 


A (0C) 


o to 70 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


ULTRA 
Low 
DROP 
OUT 
REGULATOR 
(ULDOTM) 


Supply Voltage. 
. 
10V 
Operating Junction Temperature 


Plastic (LP, OM Package) 
150°C 
Storage Temperature 
Range 
-65°C to 150°C 
Lead Temperature 
(Soldering, 10 seconds) 
300°C 
GJ 


~JL 
OUTPUT 


c., 
2. 
GND 


[J 
3. 
INPUT 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 


to Ground. 
Currents 
are positive 
into, negative 
out of the specified 
terminal. 
LPPACKAGE 


(Top View) 


OUTPUTU8 
INPUT 
ADJ.' / N.C. 
2 
7 
N.C. 


GND 
3 
6 
N.C. 


N.C. 
4 
5 
SHUTDOWN 


Junction 
Temperature 
Calculation: 
-r:l 
= TA + (Pox 
9J). 


The 9JA numbers are guidelines for the thermal performance 
of the device. pc-board system. 


AJl of the above assume no ambienr airflow. 


DMPACKAGE 


(Top View) 


• Pin for Adjustable 
version 
0,,11' 
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Parameter 
- 
• 


Input 
Voltage 
Range 
V1Nf VM1N to Vw.x 
10 
V 


Output 
Current 
Range 
lour 
200 
mA 


Short 
Circuit 
Range 
IS( 
500 
mA 


Input 
Capacitor 
Range 
CN 
0.1 
10 
~F 


Output 
Capacitor 
Range 
COUT 
0.1 
10 
~F 


Junction 
Temp 
Range 
·C 
125 
·C 


Reverse 
Voltage 
V'EV 
-10 
V 


Parameter 
Test Conditions 


Output 
Voltage 
L.X8020-xx 
Your 
TA= 25·C, 
No Load 
-2 
+2 
% 


L.X8020A-xx 
TA= 25·C, 
No Load 
-1 
+1 
% 


Output 
Voltage 
TC 
T = 0 to 70·C 
100 
ppmf'C 


Line Regulation 
100Hz 
lOUT= SOmA, IN'N = 200mVpp 
70 
db 


1KHz 
10l1T= SOmA, IN'N = 200mVpp 
65 
db 


10KHz 
lour = SOmA, 
AV,N= 200mVpp 
50 
db 


100KHz 
lOUT= SOmA, 
AV,N= 200mVpp 
30 
db 


Load 
Regulation 
AloUT= 1mA to 200mA 
0.5 
% 


Dropout 
Voltage 
Voo 
lour = 200mA 
200 
mV 


lOUT= SOmA 
50 
mV 


Operating 
or Ground 
Current 
L.X8020-50 
fA-50 
300 
~A 


L.X8020-48 
fA-48 
300 
~ 
L.X8020-33 
fA-33 
300 
~ 
L.X8020-30 
fA-30 
210 
~A 


L.X8020-28 
fA-28 
210 
~ 
L.X8020-00 
fA-OO 
210 
~ 
Ground 
Current 
Regulation 
Over 
Input 
AVDI" = 1V to 5V 
40 
~ 


Ground 
Current 
Regulation 
Over 
Load 
AIOl1T= 1mA to 200mA 
20 
~A 


Enable 
Threshold 
1.2 
1.8 
V 


Off-mode 
Input 
Leakage 
Current 
VENABLE= OV, V,N= 10V 
1 
~A 


Reverse 
Output 
Leakage 
Current 
V,Npin = Open 
VENABlE= OV, VOUT= Output 
Voltage 
1 
~A 


V,Npin = Ground 
VENABLE= OV, Vour = Output 
Voltage 
100 
~ 
Output 
Noise 
en 
TA= 25·C 
T8D 
nVlVHZ 


OLINFrNITY 
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• 


FIGURE # 


1. 
Voor VS. TEMP 


2. 
V," VS. Vow SHOW START-UP/ SHUTDOWN 


3. 
TURN-ON RESPONSETIME V," AND VoorVS. TIME 


4. 
10 VS. 10 


5. 
10 VS. TEMP 


6. 
10vs.Voo 


7. 
VOO VS. TEMP 


8. 
V00 VS. loor 


9. 
I" vs. TEMP AND V" 


10. 
RoorVS. f 


11. 
RIPPLEREJECTIONvs. F AND 
10 


12. 
LINE TRANSIENT RESPONSEvs. TIME 


13. 
LOAD TRANSIENT RESPONSEVS. TIME, USING DIFFERENTCOUT 
VALUES 


14. 
p,.p, NOISE, O.1Hz to 10Hz 


15. 
BROADBAND NOISE, 1Hz to 1MHz 


The LX8383/8383A 
are positive adjust- 
able regulators designed to provide 7.5A 
output current. 
All internal circuitry is 
designed to operate down to a IV input- 
to-output 
differential, 
so the 
LX83831 


8383A can operate with greater efficiency 
than previously available devices. 
The 
dropout voltage for each product is fully 
specified as a function of load current. 
Dropout 
is guaranteed 
at a maximum 
of 1.3V for the LX8383A and 
1.5V for 
the LX8383,at maximum output current, 
decreasing 
at lower load currents. 
In 
addition, 
on-chip 
trimming adjusts the 


reference voltage to 1%. 
The 
LX8383/83A 
devices 
are 
pin- 
compatible 
with 
earlier 
3-terminal 
regulators, 
such 
as 
the 
117 
series 


products. 
While a 10~F output capacitor 


is reqUired on both input and output of 
these 
new 
devices, 
this 
capacitor 
is 
generally 
included 
in most 
regulator 
designs. 
The LX8383/83A's quiescent 
current 
flows into the load, thereby 
increasing 
effiCiency. 
This feature contrasts 
with 
P P regulators, where up to 10% of the 
output 
current 
is wasted 
as quiescent 
current. The LX8383J18383AIis specified 
over the industrial temperature 
range of 
-25°C to 
+125°C 
and 
the 
LX8383CI 


8383AC is specified over the commercial 
range of O°Cto +125°C. The LX8383MI 
8383AM is specified 
over the military 
temperature 
range of -55°C to +125°C. 


• 
THREE-TERMINAL ADJUSTABLE 


• 
GUARANTEED < 1.3V HEADROOM AT 
7.SA (LXB383A) 


• 
GUARANTEED < 1.SV HEADROOM AT 
7.SA (LX8383) 


• 
OUTPUT CURRENT OF 7.SA MINIMUM 
[J 0.015% 
LINE REGULATION 


[J 0.15% 
LOAD REGULATION 


• 
PENTIUM~ PROCESSOR APPLICATIONS 


• 
HIGH EFFICIENCY LINEAR REGULATORS 


• 
POST REGULATORS FOR SWITCHING 
POWER 


SUPPLIES 


• 
BATIERY CHARGERS 


• 
CONSTANT 
CURRENT REGULATORS • 


1500..,F 
+ 


6.3VI 


6MV1500GX 
from Sonya 


2x 330pF, 6.3V 
I 
Oscon 
SA type 
from Sonya 
·or- 
3x 1500pF, 6.3V 
6MV1500GX 
from Sonya 


Applicationof the LX8383Afor the standard voltage(non VRE)PentiumProcessor 


motherboard 
with Jess than 130mV dynamic response to a 7.5A load transient. 


12H2 
1% 


205n 
1% 


T. (0e) 
Dropout 
. Plastic TO-220 
Plastic TO-247 
TO-3 Metal Can 
Voltage 
3-pin 
3-terminal 
3-Terminal 


1.5V 
LX8383-00CP 
LX8383-00CV 
o to 125 
1.3V 
LX8383A-OOCP 
LX8383A-OOCV 
1.5V 
LX8383-001P 
LX8383-00lV 
LX8383-00IK 
-25 to 125 
- 
-- 
1.3V 
LX8383A-OOIP 
LX8383A-OOlV 
LX8383A-OOIK 


-55 to 125 
1.5V 
LX8383-00MK 
1.3V 
LX8383A-OOMK 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


... Internally Limited 
10V 
10V 


Power Dissipation. 
Input Voltage .. 
Input to Output Voltage Differential 
. 


Operating Junction Temperature 


Hermetic (K - Package) . 
. 
150°C 


Plastic (V - Packages).. 
. 
150°C 


Storage Temperature Range 
-65°C to 150°C 


Lead Temperature (Soldering, 10 seconds) . .. 
. 
300°C 


Note 
1. 
Exceeding 
these ratings could 
cause damage 
to the de,'ice. 
All \'ohages 
are with 
respect 


to Ground. 
Currents 
are positive 
into, 
negative 
Qut of the specified 
terminal. 


.i'iW_ 
_}13W_ 


MH·'W- 
Mfj3W- 


M'·'it- 
-flit- 


Junction 
Temperature 
Calculation: 
TJ = TA + (PI) 
x 8JA). 


The 
8JA numbers 
are guidelines 
for the thermal 
performance 
of the device; pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 


PPACKAGE 
(Top View) 
d'Moo~m 
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3 
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2 
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I 
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V PACKAGE 
(Top View) 
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7.SA 
Low DROPOUT POSITIVE ADJUSTABLE REGULATORS 


(Unless otherwise 
specified, 
these specifications 
apply over the operating 
ambient temperatures 
for the LX8383C/8383AC 
with QOC"TA 
" 125°C, the 


LX8383l/8383Al with -25°C" TA " 125°C. and the LX8383~18383AM with -55°C" 
TA " 125·C, v" - v0 
~ 3V; 10 ~ 7.5A. 
Low duty cycle pulse testing 


techniques 
are used which maintains junction and case temperatures 
equal to the ambiem temperature.) 


Parameter 
Test Conditions 
LX8383C183831 


Reference Voltage 
(Note 4) 
V, 
10 = lOrnA, TA = 25°C 
1.238 
1.250 
1.262 
V 


1OmA" 
10" 
10 'MAX 
, 1.5V" 
(V," - Vol, v,"" 
1QV,P" PMAX 
1.225 
1.250 
1.270 
V 


Line Regulation (Note 2) 
dV, (IN) 
1.5V" 
(V," - VOl")' V,"" 7V 
0.015 
0.2 
% 


1.5V" 
(V," - VOOT)'V,"" 10V 
0.035 
0.3 
% 


load Regulation 
(Note 2) 
d V, (l) 
Vo;o,V"" V," - Vo = 3V, 10mA" 
10" 
7.5A, TA = 25°C 
0.15 
0.4 
% 


V," - V0 = 3V, 1OmA " 
10 " 7.5A 
0.3 
0.5 
% 


Thermal Regulation 
(Note 3) 
d Vo(P) 
TA = 25°C, 20ms pulse 
0.01 
0.02 
%Nt 


Ripple Rejection 
(Note 3) 
Vo = 5V, f =120Hz, COOT= 100IJf Tantalum, V," = 6.5V 


CADJ = lOIJF,TA = 25°C, 10 = 7.5A 
65 
83 
dB 


Adjust Pin Current 
I""J 
55 
100 
IJA 
Adjust Pin Current Change (Note 4) 
!!1IADJ 
10mA" 
10" 
10 'MAX' 
, 1.5V" 
(V," - Vol, v,"" 
10V 
0.2 
5 
IJA 


Dropout Voltage 
l.X8383A 
IH 
!>V,,,= 1%, 10= 
7.5A 
1 
1.3 
V 


l.X8383 
!>V'" = 1%, 10 = 7.5A 
1.2 
1.5 
V 
Minimum load Current 
10eMlN' 
V•• " lOV 
2 
10 
mA 
Maximum Output Current 
(Note 5) 
IO(MA)(.) 
V1N 
- Vo ~ 7V 
7.5 
9.5 
A 


Temperature Stability 
(Note 3) 
d Vo (T) 
0.25 
% 


long Term Stability 
(Note 3) 
dVo(t) 
TA = 125°C, 1000 hours 
0.3 
1 
% 


RMSOutput Noise (% of VO\JT)(Note 3) 
Vo 
RMS 
T, = 25°C, 10Hz" 
f" 
10kHz 
0.003 
% 


II 


• 


Note 2. 
Regulation 
is measured 
at constant 
junction 
temperature, 
using pulse testing 
with 
a low duty 
cycle. 
Changes 
in output 
voltage 
due to 


heating 
effects are covered 
under 
the specification 
for thermal 
regulation. 
Note 3. 
These parameters, 
ahhough 
guaranteed, 
are not tested in production. 
Note 4. 
See Maximum 
Output 
Current 
Section above. 


Note 5. 
10 (."A.Xl is measured 
under 
the condition 
that Vo is forced 
below 
i[s nominal 
value by lOOmV. 


OLINFINITY 


MICROELECTRONICS 


The LX8383/83A is an easy to use Low-Dropout (LDO) voltage 
regulator. It has allof the standard self-protection features expected 
of a voltage regulator: short circuit protection, safe operating area 
protection and automatic thermal shutdown if the device tempera- 
ture rises above approximately 165°C. 


Use of an output capacitor is REQUIREDwith the LX838Y83A 


Please see the table below for recommended minimum capacitor 
values. 
The regulator offers a more tightly controlled reference voltage 


tolerance and superior reference stabiliry when measured against 
the older pin-compatible regulator rypes that it replaces. 


The output capacitor is part of the regulator'S frequency compen- 
sation system. Many types of capacitors are available, with different 
capacitance value tolerances, capacitance temperature coefficients, 
and equivalent series impedances. 
For all operating conditions, 


connection of a 220IJFaluminum electrolytic capacitor or a 47IJF 
solid tantalum capacitor between the output terminal and ground 
will guarantee stable operation. 
If a bypass capacitor is connected between the output voltage 


adjust (AD]) pin and ground, ripple rejection will be improved 
(please see the section entitled '·RlPPlE 
REJEcnOton. 
When AD] 
pin bypassing isused, the required output capacitor value increases. 
Output capacitor values of 2201JF(aluminum) or 47IJF(tantalum) 
provide for all cases of bypassing the AD] pin. If an AD]pin bypass 
capacitor is not used, smaller output capacitor values are adequate. 
The table below shows recommended minimum capacitance values 
for stable operation. 
".,'''IIE·~'''''' 
15pF Tantalum, 1OOpFAluminum 
47pF Tantalum, 220pF Aluminum 


In order to ensure good transient response from the power supply 
system under rapidly changing current load conditions, designers 
generally use several output capacitors connected in parallel. Such 
an arrangement 
serves to minimize the effects of the parasitic 


resistance (ESR) and inductance 
(ESL) that are present 
in all 
capacitors. 
Cost-effective solutions that sufficiently limit ESRand 
ESLeffects generally result in toral capacitance values in tl,e range 
of hundreds 
to thousands 
of microfarads, which is more than 
adequate to meet regulator output capacitor specifications. Output 
capacitance values may be increased without limit 


The circuit shown in Figure 1can be used to observe the transient 


response characteristics of the regulator in a power system under 
changing loads. The effects of different capacitor types and values 
on transient response parameters, such as overshoot and under- 
shoot, can be quickly compared in order to develop an optimum 
solution. 


Like almost all IC power regulators, the LX8383/83Ais equipped 
with Safe Operating Area (SOA) protection. The SOA circuit limits 
the regulator'S maximum output current to progressively lower 
values as the input-to-output 
voltage difference increases. 
By 


limiting the maximum output current, the SOA circuit keeps the 
amount of power that is dissipated in the regulator itselfwithin safe 
limits for all values of input-to-output voltage within the operating 
range of the regulator. The LX8383/83ASOA protection system is 
designed to be able to supply some output current for all values of 
input-to-output voltage, up to the device breakdown voltage. 
Under some conditions, a correctly operating SOA circuit may 
prevent 
a power 
supply 
system from returning to regulated 


operation after removal of an intermittent short circuit at tl,e output 
of the regulator. This is a normal mode of operation which can be 
seen in most similar products, including older devices such as 7800 
series regulators. It is most likely to occur when the power system 
input voltage is relatively high and the load impedance is relatively 
low. 
When the power system is started '·cold·', both the input and 


output voltages are very close to zero. The output voltage closely 
follows the rising input voltage, and the input-to-output voltage 
difference is small. The SOAcircuit therefore permits the regulator 
to supply large amounts of current as needed 
to develop 
the 
designed voltage level at the regulator output 
Now consider the 
case where the regulator issupplying regulated voltage to a resistive 
load under steady state conditions. 
A moderate input-to-output 


voltage appears across the regulator but the voltage difference is 
small enough that the SOAcircuitry allows sufficient current to flow 
through the regulator to develop the designed output voltage across 
the load resistance. Ifrhe output resistor isshort-circuited to ground, 
the input-to-output voltage difference across the regulator suddenly 
becomes larger by the amount of voltage that had appeared across 
the load resistor. 
The SOA circuit reads the increased input-to- 
output voltage, and cuts back the amount of current that it will 
permit the regulator to supply to itsoutput terminal. When the short 
circuit across the output resistor is removed, all the regulator output 
current will again flow through the output resistor. The maximum 
current that the regulator can supply to the resistor will be limited 
by the SOAcircuit, based on the large input-ta-output voltage across 
the regulator at the time the short circuit is removed from the output 
If this limited current is not sufficient to develop the designed 


OLINFlNITY 


M 
J 
C K () 
[ 
lEe 
T K 
() 
N 
I 
( 
S 


voltage across the output resistor, the voltage will stabilize at some 
lower value, and will never reach the designed value. Under these 
circumstances, it may be necessary to cycle the input voltage down 
to zero in order to make the regulator output voltage return to 
regulation. 


Ripple rejection can be improved 
by connecting 
a capacitor 
between the AD]pin and ground. The value of the capacitor should 
be chosen so that the impedance 
of the capacitor is equal in 
magnitude to the resistance of R1 at the ripple frequency. 
The 


capacitor value can be determined by using this equation: 


C = 1 / (6.28 • FR' Rl) 


where: 
C 
'" the value of the capacitor in Farads; 


select an equal or larger standard value. 
FR 
'" the ripple frequency in Hz 


R1 
'" the value of resistor R1 in ohms 


At a ripple frequency of 120Hz, with R1 ~ lOOn: 


C ~ 1 / (6.28 • 120Hz' lOOn) ~ 13.311F 


The closest equal or larger standard value should be used, in this 


case, 1511F. 


When an AD] pin bypass capacitor is used, output 
ripple 


amplitude will be essentially independent of the output voltage. If 
an AD] pin bypass capacitor is not used, output ripple will be 
proportional to the ratio of the output voltage to the reference 
voltage: 


M ~ YO.dVREF 


where: 
M 
'" a multiplier for the ripple seen when the 


AD] pin is optimally bypassed. 


YR" = 1.25V. 


For example, if Your= 2.5Y the output ripple will be: 


M ~ 2.5V/1.25V~ 2 


Output ripple will be twice as bad as it would be if the AD] pin 
were to be bypassed to ground with a properly selected capacitor. 


The LX8383/83Adevelops a 1.25V reference voltage between the 
output and the adjust terminal (See Figure 2). By placing a resistor, 
RI, between these two terminals, a constant current iscaused to flow 
through RI and down through R2to set the overall output voltage. 
Normally this current is the specified minimum load current of 
lOmA. Because lAD) is very small and constant when compared with 
the current through RI, it represents a small error and can usually 
be ignored. 


Because the LX8383/83Ais a three-terminal device, it isnot possible 
to provide true remote load sensing. Load regulation will be limited 
by the resistance of the wire connecting the regulator to the load. 
The data sheet specification for load regulation is measured at the 
bottom of the package. 
Negative side sensing is a true Kelvin 


connection, with the bottom of the output divider retumed to the 
negative side of the load. 
Although it may not be immediately 


obvious, best load regulation isobtained when the top of the resistor 
divider, (Rl), is connected directly to the case of the regulator, not 
to the load. This is illustrated in Figure 3. If R1 were connected to 
the load, the effective resistance between the regulator and the load 
would be: 


R"df = R,,' (R2;t 1) 


where: 
R"'" Actual parasitic line resistance. 


• 


When the circuit is connected as shown in Figure 3, the parasitic 
resistance appears as its actual value, rather than the higher R",w 


Rp 


Parasitic 
Line Resistance 


Connect 
RI to Case 
a Regulator 
Rl 


~ 


~ 
Connect 
R2 
to Load 
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Even when the circuit is optimally configured, parasitic resistance 
can be a significant source of error. A 100 mil wide PC trace built 
from 1 oz. copper-clad 
circuit board 
material 
has a parasitic 


resistance 
of about 5 milliohms per inch of its length at room 
temperature. 
If a 3-terminal regulator used to supply 2.50 volts is 
connected 
by 2 inches of this trace to a load which draws 5 amps 
of current, a 50 millivolt drop will appear between the regulator and 
the load. 
Even when 
the regulator output 
voltage is precisely 
250 volts, the load will only see 2.45 volts, which is a 2% error. 
It 


is important to keep the connection 
between the regulator output 
pin and the load as short as possible, and to use wide traces or 
heavy-gauge 
wire. 


The minimum 
specified 
output 
capacitance 
for the regulator 
should be located near the reglator package. 
If several capacitors 


are used in parallel to construct the power system output capaci- 
tance, any capacitors beyond 
the minimum needed 
to meet the 
specified requirements 
of the regulator should be located near the 
sections 
of the load that require 
rapidly-changing 
amounts 
of 


current. 
Placing capacitors near the sources of load transients will 
help ensure that power system transient response is not impaired 
by the effects of trace impedance. 
To maintain good load regulation, wide traces should be used on 
the 
input 
side of the regulator, 
especially 
between 
the input 
capacitors and the regulator. 
Input capacitor ESR must be small 


enough that the voltage at the input pin does not drop below V,,,.,,,~, 
during transients. 


where: 
V'N'M'N) 
'" the lowest allowable instantaneous 


voltage at the input pin. 


Vour 
'" the designed output voltage for the 
power supply system. 
VDROPOUT 
'MAX' 
'" the specified dropout voltage 


for the installed regulator. 


The LX8383!83A regulator has internal power and thermal limiting 
circuitry designed to protect the device under overload conditions. 
For continuous 
normal load conditions, however, maximum junc- 
tion temperature 
ratings must not be exceeded. 
It is important to 
give careful consideration 
to all sources of thermal resistance from 
junction to ambient. This includes junction to case, case to heat sink 
interface, and heat sink thermal resistance itself. 


Junction-to-case 
thermal 
resistance 
is specified 
from the IC 


junction to the back surface of the case directly opposite the die. 
This is the lowest resistance path for heat flow. Proper mounting 
is required to ensure the best possible thermal flow from this area 
of the package to the heat sink. Thermal compound 
at the case-to- 


heat-sink interface is strongly recommended. 
If the case of the 


device must be electrically isolated, a thermally conductive spacer 


can be used, as long as its added contriblllion to thermal resistance 
is considered. 
Note that the case of all devices in this series is 


electrically connected 
to the output. 


Example 


Given: V'N= 5V 
V0 
~ 2.8V, 10 ~ 5.0A 


Ambient Temp., TA~ 50°C 
R.rr = 2.7°C W for TO-220 
300 ftlmin airflow available 


Find: Proper Heat Sink to keep IC's junction 


temperature 
below 125°C" 


Solution: 
The junction temperature 
is: 


T, = P" (R.'T + Roc,+ R.,) 
+ TA 


where: 
P" 
'" Dissipated 
power. 


R.JT '" Thermal resistance 
from the junction to the 


mounting 
tab of the package. 


Roc>'" Thermal resistance through 
the interface 


between 
the IC and the surface on which 
it is mounted. 
(1.0°C/W at 6 in-Ibs 


mounting 
screw torque.) 


R.,,, '" Thermal resistance from the mounting surface 
to ambient (thermal resistance of the heat sink). 
T, 
'" Heat sink temperature. 


T~ 


RoJT 
Rocs 
RoSA 


First, find the maximum 
allowable 
thermal resistance 
of the 


heat sink: 


T -T 
~ ~ 
- (R.rr+ R.,) 
I) 
(V'N'MAJO 
- V0) 10 
(5.0V-2.8V) • 5.0A 
ll.OW 


_ 125°C - 50°C 
_ (2.70C/W + 1.00C!W') 
().OV-28V) • 5.0A 


~ 31°C!W 


Next, select a su itable heat sink. The selected heat sink must have 
R.>A~3.1°C!W. Thermalloy heatsink 6296B has R.sA ~ 3.0°C/W with 
300ftlmin air flow. 
Finally, verify that junction temperature 
remains within speci- 


fication using the selected 
heat sink: 


Allhaugh 
the device 
can operate 
up to 150°C 
junction, 
it is recom- 


mended 
for long 
term 
reliability 
to keep 
the junction 
temperature 


below 
125°C 
whenever 
possible. 


INoteA) 


V'N 
V'N 


(Note A) 


LX8383/83A 
IN 
OUT 


ADJ 


Rl 
121n 
1% 


C2 
lOOfJF 


* C1 improves 
ripple rejection. 


Xc should 
be '" R1 at ripple 


Frequency. 


R2 
365n 
1% 


(1 


10fJF* 


* 
Needed 
if device 
is far from filter capacitors. 


**VOUT= 
l.25V (1 +~n 


• 


V'N 


(Note A) 


LX8383/83A 
IN 
OUT 


ADJ 


TTL 


Output 


10fJF 


1 k 


OLINFrNITY 


MICI{O[LECTK()NICS 


oLfNFINITY 


MICKOElECTI..:()f\lICS 


• 
THREE-TERMINAL ADJUSTABLE 


• 
GUARANTEED < 1.3V HEADROOM AT SA 
(LX8384A) 


• 
GUARANTEED 1.5% MAX. REFERENCE 
(LX8384A) 


• 
OUTPUT CURRENT OF SA MINIMUM 
lJ 0.015% LINE REGULATION 


lJ 0.15% LOAD REGULATION 


The 
LX8384/84A devices 
are 
pin- 


compatible 
with 
earlier 
3-terminal 
regulators, 
such 
as 
the 
117 series 


products. While a lOlJFoutput capacitor is 
required on both input and output of 
these 
new 
devices, 
this capacitor 
is 
generally 
included 
in most regulator 
designs. 


The 
LX8384/84A quiescent 
current 
flows into the load, thereby increasing 
effiCiency. This feature constrasts with 
PNP regulators where up to 10% of the 
output 
current is wasted as quiescent 


current. The LX8384Iisspecified over the 
industrial temperature range of -2SoCto 
12SoC,and the LX8384C/84ACisspecified 
over the commercial range of O°C to 
12S°C. 


The LX838484A are positive adjustable 
regulators designed to provide SAoutput 
current. 
These regulators yield higher 


efficiency than currently available devices 
with all internal circuitry designed 
to 
operate down to a IV input-to-output 
differential. 
In each of these products, 


the dropout voltage is fully specified as a 
function of load current. 
Dropout 
is 
guaranteed 
at a maximum 
of 1.3V 
(8384A) and 1.5V (8384) at maximum 
output current, decreasing at lower load 
currents. 
In addition, on-chip trimming 


adjusts 
the 
reference 
voltage 
to 1% 


maximum at room temperature and 1.5% 
maximum 
over the 0 to 125°C range 
for the LX8384A, making this ideal for 
the Pentium 
P54C-VRE specification. 


• 
PENTIUM- 
PROCESSOR VRE APPLICATIONS 


• 
HIGH EFFICIENCY LINEAR REGULATORS 


• 
POST REGULATORS FOR SWITCHING 
POWER 
SUPPLIES 


• 
BATIERY CHARGERS 


• 
CONSTANT 
CURRENT REGULATORS • 


5V 


*1500I-'F 
+ 


6MV1500GXI 
Sanyo 
-=- 


3.5Vat 
5A 


+ 
1500I-'F* 
I 
5x 6MV1500GX 
-=- 
Sanyo 


* Capacitors 
must 
have < 20mn 
Total ESR. 


Max. Ref. 
Max.Dropout, 
Plastic TO-220 
[:. 
Plastic TO-263 
Accuracy 
Voltage 
3-pin 
3-pin------- 
2% 
1.5V 
LX8384-00CP 
LX8384-00CDD 


1.5% 
1.3V 
LX8384A-OOCP 
LX8384A-OOCDD 


2% 
1.5V 
LX8384-001P 
LX8384-00lDD 


Note: 
All surface-mouot 
packages 
are available 
in Tape & Reel. 


Append the letter "1''' [0 part number. 
(i.e. 
LX8384A-00CDD1') 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Power Dissipation. 
. 
. 


Input Voltage. 
. 
. 


Input to Output Voltage Differential. 
Operating Junction Temperature 


Hermetic (K - Package) . 
Plastic (DD - Package) . 


Storage Temperature Range. 
Lead Temperature (Soldering, 10 seconds). 


....Internally Limited 
10V 


10V 


. 
150°C 


. 
150°C 


.......... 
-65°C 
to 150°C 
. 
300°C 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with 
respect to Ground. 
Currents 
are positive 
into, negari\"e out of the specified 
terminal. 


.,w_ 
-",'w- 
•,13W_ 
.}ii#' 


Junction 
Temperature 
Calculation: 
TJ = TA + (Pox 
alA)' 


The aJA numbers 
are gUidelines for the thermal performance 
of the device; pc-board 
system. 


All of the above 
assume 
no ambient 
airflow . 


• 8JAcan be improved with package soldered 
to 0.5IN1 copper 
area over backside ground 


plane or internal power plane. 
8JAcan vary from 20°C!W to > 40°CIW depending 
on 
mounting 
technique. 


~OTARISV:: 
~===::J 


BLE=--=- 
===_===_===_::J::::: 
~ 


PPACKAGE 
(Top View) 
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TARISV~ 
D 
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2 
v~ 


1 
ADJ 


DDPACKAGE 


(Top View) 
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SA Low DROPOUT 
POSITIVE 
ADJUSTABLE 
REGULATORS 


(Unless otherwise 
specified, 
these specifications 
apply 
over the operating 
ambient 
temperatures 
for the lX8384C/8384AC 
with 
QOC,; TA 
,; 125°C, and 
the LX83841 with -25°C ~ TA ~ 125°C; VIN - V0:: 
3V; 10 = SA. Low dUly cycle pulse testing techniques 
are used which maintains 
junction 
and case 


temperatures 
equal to the ambient 
temperature.) 


Parameter 
Test 
Conditions 
LX8384C/84AC/841 


Reference 
Voltage 
V, 
10= 
10mA, 
TA=25°C 
1.238 
1.250 
1.262 
V 


(Note 
4) 
10mA 
< 
10 < SA, 1.5V < (V," - Vol, V," < 10V, P < PMAX 
1.225 
1.250 
1.270 
V 


Line Regulation 
(Note 
2) 
dV,(IN) 
1.3V'; 
(V," - VO",)' 
V,"'; 
7V, In = 10mA 
0.015 
0.2 
% 


1.3V< 
(V," - V~rr), V," < 10V, 
10 = 10mA 
0.035 
0.3 
% 


load 
Regulation 
(Note 
2) 
d V, (l) 
Vo 
~ 
VREr, VIN • Vo = 3V, 10mA 
~ 
10:5 
SA, TA = 25°C 
0.15 
0.5 
% 


Thermal 
Regulation 
(Note 
3) 
d Vo(P) 
TA = 25°C, 
20ms 
pulse 
0.01 
0.02 
%/W 


Ripple 
Rejection 
(Note 
3) 
Vo = 
5V, f =120Hz, 
COOT= 100~f 
Tantalum, 
V," = 6.5V 


CADJ = 10~F, TA = 25°C, 
10 = SA 
65 
83 
dB 


Adjust 
Pin Current 
IADJ 
20 
55 
100 
~A 


Adjust 
Pin Current 
Change 
(Note 
4) 
L'.IADJ 
10mA'; 
10'; 
10 
MAX 
, 1.3V'; 
(V," - Vol, V,"'; 
10V 
0.2 
5 
~A 


Dropout 
Voltage 
L.X8384A 
L'.V 
L'.V",=1%,lo=5A 
1.1 
1.3 
V 


L.X8384 
L'.V",=1%,lo=5A 
1.2 
1.5 
V 


Minimum 
load 
Current 
10 
MIN 
V•• < 10V 
2 
10 
mA 


Maximum 
Output 
Current 
(Note 
5) 
IO{MAA;) 
VIN-Vo:57V 
5 
6 
A 


V," - Vo < 10V 
3 
4 
A 


Temperature 
Stability 
(Note 
3) 
d Vo (T) 
0.25 
% 


long 
Term 
Stability 
(Note 
3) 
d Vo (t) 
TA = 125°C, 
1000 
hours 
0.3 
1 
% 


RMS Output 
Noise 
(% of VOOT)(Note 
3) 
Vo 
RMS 
TA = 25°C, 
10Hz 
< f < 10kHz 
0.003 
% 


• 


I 


Note 2. 
Regulation is measured at constant junction temperature, 
using pulse testing with a low duty cycle. 
Changes in output voltage due to 


heating effects are covered under the specification for thermal regulation. 
Note 3. 
These 
parameters, 
ahhough 
guaranteed, 
are not tested in production. 


Note 4. 
See Maximum 
Output 
Current 
Section 
above. 


Note 5. 
10 (MAX) is measured 
under 
the condition 
that Vo is forced 
below 
its nominal 
value 
by lOOmV. 
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The LX8384/84A is an easy 10 use Low-Dropoul 
(LDO) vollage 
regula lOr. !lhas all oflhe slandard self-proleclion fealUres expecled 
of a vollage regula lor: shorr Circuil proleclion, safe opera ling area 
proleclion and aUlomalic lhermal ShUldown iflhe device lempera- 
lUre rises above approxirnalely 
165°C. 


Use of an oulPUl capacilor is REQUIRED wilh lhe LX8384/84A. 


Please see lhe lable below for recommended 
minimum capacilor 


values. 


The regulalor offers a more tighrly conrrolled reference vollage 


lolerance and superior reference slabilily when measured againsl 
lhe older pin-compalible 
regulalor lypes lhal il replaces. 


The OUlPUlcapacilor is parr of lhe regulalor's frequency compen- 
salion syslem. Many lypes of capacilors are available, wilh differenl 
capacilance value lolerances, capacilance lemperalUre coefficienrs, 
and equivalenl 
series impedances. 
For all operaling 
condilions, 


conneclion 
of a 220pF aluminum eleclrolytic capacilor or a 47pF 


solid lanlalum capacilor berween rhe OUlpul terminal and ground 
will guaranlee slable operalion. 


If a bypass capacilor is connecled 
berween lhe oulput vollage 


adjust (ADJ) pin and ground, 
ripple rejection will be improved 


(please see rhe section enritled "RIPPLE 
REJECTIOI"l"'). 
When AD] 
pin bypassing is used, lhe required OUlPUlcapacilOr value increases. 
OUlpUl capacilor values of 220pF (aluminum) or 47pF (lanlalum) 
provide for all cases of bypassing lhe AD] pin. If an AD] pin bypass 
capacilor is nol used, smaller OUlPUlcapacitor values are adequale. 
The lable below shows recommended 
minimum capacilance values 


for slable operalion. 


In order 10ensure good lransienl response from lhe power supply 
system under rapidly changing currenl load condilions, designers 
generally use several oUlput capacilors connecled in parallel. Such 
an arrangemenl 
serves 10 minimize the effecrs of lhe parasilic 


resiSlance (ESR) and 
induclance 
(ESL) lhal are presenr 
in all 


capacitors. 
Cosl-effeclive solutions lhal sufficienrly Iimil ESR and 
ESLeffecls generally resull in 10lal capacilance values in lhe range 
of hundreds 
10 lhousands 
of microfarads, 
which 
is more lhan 


adequale 10meel regulalor OUlPUlcapacilor specificalions. 
OUlPUl 


capacilance values may be increased wirhout Iimi!. 


The circuil shown in Figure 1 can be used to observe the transient 
response characterislics of rhe regulalor in a power system under 
changing loads. The effecrs of differenl capacitor lypes and values 
on lransienr response 
paramelers, 
such as overshool 
and under- 
ShOOl,can be quickly compared 
in order to develop an optimum 


Solulion. 


Like almost all IC power regulators, the LX8384/84A is eqUipped 
wilh Safe Operating Area (SOA) proleclion. 
The SOA circuil Iimils 


lhe regulalOr's maximum 
output 
current 
to progressively 
lower 


values as the inpUl-to-oUlput vollage difference 
increases. 
By 


Iimiling the maximum OUlput current, the SOA circuit keeps the 
amounr of power that is dissipated in rhe regulator irself wirhin safe 
Iimils for all values of inpul-lo-OUlpUl vollage within the operating 
range of the regulalor. 
The LX8384/84A SOA proteclion system is 


designed 10be able 10supply some oulPUl currenr for all values of 
input-lO-outpUl vollage, up to lhe device breakdown 
voltage. 


Under some conditions, a correclly operating 
SOA circuil may 
prevenr 
a power 
supply 
syslem 
from 
reluming 
10 regulaled 
operation after removal of an inrerrnillenr shorr circuil al rhe output 
of lhe regulalor. 
This is a normal mode of operation which can be 


seen in most similar producrs, including older devices such as 7800 
series regulators. 
!l is most likely to occur when the power syslem 
inpul vollage is relatively high and the load impedance is relalively 
low. 


When rhe power system is starred "cold", bOlh lhe input and 


OUlput voltages are velY close 10 zero. The output vollage closely 
follows lhe rising input voltage, and lhe inpul-lo-OUlput vollage 
difference is small. The SOA circuit therefore permits the regulator 
10 supply 
large amounrs 
of currenl 
as needed 
to develop 
lhe 


designed vollage level at the regulator outpu!. 
Now consider the 


case where the regulalor is supplying reguIaled voltage to a resiSlive 
load under sleady slate condilions. 
A moderate 
inpul-lo-output 


voltage appears across lhe regulalor bUl lhe vollage difference is 
small enough lhat lhe SOA circuiny allows sufficienr currenl 10flow 
lhrough the regulalor 10develop lhe designed oUlput vollage across 
the load resistance. Ifrhe output resistor isshorr-circuiled 10ground, 
lhe input-lo-outpUl voltage difference across lhe regulalor suddenly 
becomes larger by rhe amount of vollage lhat had appeared across 
lhe load resistor. 
The SOA circuit reads lhe increased 
inpul-lo- 


oulput voltage, and curs back the amounl 
of currenr lhat il will 
permil lhe regulalor to supply to its outpul terminal. When the shorr 
circuit across the outpul resistor is removed, all lhe regulator outpul 
current will again flow lhrough the outpul resiSlOr. The maximum 
current thaI the regulalor can supply to lhe resislor will be Iimiled 
by lhe SOA circuit, based on lhe large inpul-to-oUlput vollage across 
lhe regulalor al the lime rhe shorr circuil is removed from lhe outpu!. 
If this Iimiled current 
is not sufficient 10 develop 
the designed 
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voltage across the output resistor, the voltage will stabilize at some 
lower value, and will never reach the designed value. Under these 
circumstances, it may be necessary to cycle the input voltage down 
to zero in order to make the regulator output voltage return to 
regulation. 


Ripple rejection can be improved 
by connecting 
a capacitor 
between the AD]pin and ground. The value of the capacitor should 
be chosen so that the impedance of the capacitor is equal in 
magnitude to the resistance of Rl at the ripple frequency. 
The 
capacitor value can be determined by using this equation: 


C ~ 1 / (6.28 • F 


R 
• RI) 


where: 
C 
;;: the value of the capacitor in Farads; 
select an equal or larger standard value. 
FR 
;;: the ripple frequency in Hz 
Rl 
;;: the value of resistor Rl in ohms 


At a ripple frequency of 120Hz, with Rl ~ 1000: 


C = 1 / (628 • 120Hz· 1000) = 13.3pF 


The closest equal or larger standard value should be used, in this 
case, 15pF. 
When an AD] pin bypass capacitor is used, output 
ripple 
amplitude will be essentially independent of the output voltage. If 
an AD] pin bypass capacitor is not used, output ripple will be 
proportional to the ratio of the output voltage to the reference 
voltage: 


M ~ VOuIVREF 


where: 
M 
;;: a multiplier for the ripple seen when the 
AD] pin is optimally bypassed. 
vREF = 1.25V. 


For example, if Vour ~ 2.5V the output ripple will be: 


Output ripple will be twice as bad as it would be if the AD] pin 
were to be bypassed to ground with a properly selected capacitor. 


The LX8384/84Adevelops a 1.25V reference voltage between the 
output and the adjust terminal (See Figure 2). By placing a resistor, 
Rl, between these two terminals, a constant current iscaused to flow 
through Rl and down through R2to set the overall output voltage. 
Normally this current is the speCified minimum load current of 
lOmA. Because IAnI isvery small and constant when compared with 
the current through Rl, it represents a small error and can usually 
be ignored. 


Because the LX8384/84Ais a three-terrninal device, it is not possible 
to provide true remote load sensing. Load regulation will be lin1ited 
by the resistance of the wire connecting the regulator to the load. 
The data sheet specification for load regulation is measured at the 
bottom of the package. 
Negative side sensing is a true Kelvin 


connection, with the bottom of the output divider returned to the 
negative side of the load. 
Although it may not be immediately 
obvious, best load regulation isobtained when the top of the resistor 
divider, (RI), is connected directly to the case of the regulator, not 
to the load. This is illustrated in Figure 3. If Rl were connected to 
the load, the effective resistance between the regulator and the load 
would be: 


I 


When the circuit is connected as shown in Figure 3, the parasitic 
resistance appears as its actual value, rather than the higher ~'ff" 


Rp 


Parasitic 
Line Resistance 


Connect 
RI to Case 
o Regulator 


Rl 


Connect 
R2 
to Load 
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Even when the circuit is optimally configured, .parasitic resistance 
can be a signific-.lntsource of error. A 100 mil wide PC trace built 
from 1 oz. copper-clad 
circuit board 
material 
has a parasitic 


resistance 
of about 
5 milliohms per inch of its length at room 


temperature. 
If a 3-terminal regulator used to supply 2.50 volts is 
connected 
by 2 inches of this trace to a load which draws 5 amps 


of current, a 50 millivolt drop will appear between the regulator and 
the load. 
Even when 
the regulator 
output 
voltage is precisely 
2.50 volts, the load will only see 2.45 volts, which is a 2% error. 
It 


is important to keep the connection 
between the regulator output 


pin and the load as short as possible, and to use wide traces or 
heavy-gauge 
wire. 


The minimum 
specified 
output 
capacitance 
for the regulator 
should be located near the regiator package. 
If several capacitors 
are used in parallel to construct the power system output capaci- 
tance, any capacitors 
beyond 
the minimum needed 
to meet the 
specified requirements 
of the regulator should be located near the 


sections 
of the load that require 
rapidly-changing 
amounts 
of 
current. 
Placing capacitors near the sources of load transients will 
help ensure that power system transient response is not impaired 
by the effects of trace impedance. 


To maintain good load regulation, wide traces should be used on 
the 
input side of the 
regulator, 
especially 
between 
the 
input 
capacitors and the regulator. 
Input capacitor ESR must be small 
enough that the voltage at the input pin does not drop below V,N'MIN) 
during transients. 


where: 
V,N(»UN) 
" the lowest allowable instantaneous 
voltage at the input pin. 
Vom 
" the designed output voltage for the 


power supply system. 
VDROPOIIT'MAX) 
" the specified dropout voltage 
for the installed regulator. 


The LX8384/84A regulator has internal power and thermal limiting 
circuitry designed to protect the device under overload conditions. 
For continuous 
normal load conditions, however, maximum junc- 


tion temperature 
ratings must not be exceeded. 
It is important to 
give careful consideration 
to all sources of thermal resistance from 


junction to ambient. This includes junction to case, case to heat sink 
interface, and heat sink thermal resistance itself. 


Junction-to-case 
thermal 
resistance 
is speCified from the 
IC 


junction to the back surface of the case directly opposite the die. 
This is the lowest resistance path for heat flow. Proper mounting 
is required to ensure the best possible thermal flow from this area 
of the package to the heat sink. Thermal compound 
at the case-to- 


heat-sink interface is strongly recommended. 
If the case of the 


device must be electrically isolated, a thermally conductive spacer 


can be used, as long as its added contribution to thermal resistance 
is considered. 
Note that the case of all devices in this series is 


electrically connected 
to the output. 


Example 


Given: V,N = 5V 
Vo ~ 2.8V, 10 ~ 5.0A 
Ambient Temp., TA = 50°C 
R'IT= 2.7°C/W for TO-220 
300 ftmin 
airflow available 


Find: Proper Heat Sink to keep IC's junction 
temperature 
below 
I25°C"· 


Solution: 
The junction temperature 
is: 
T, ~ P" (R"T + Roc,+ R,,,) + TA 


where: 
P" 
"Dissipated 
power. 


R'IT " Thermal resistance 
from the junction to the 
mounting 
tab of the package. 
Roc, " Thermal resistance through the interface 
between 
the IC and the surface on which 
it is mounted. 
(I.O°C/W at 6 in-lbs 


mounting 
screw torque.) 


R"'A" Thermal resistance from the mounting surface 
to ambient (thermal resistance of the heat sink). 
T, 
"Heat 
sink temperature. 


T~ 


ROll 
Rocs 
ROSA 


First, find the maximum 
allowable 
thermal resistance 
of the 


heat sink: 
T,-T, 
~ -P-- 
- (Rorr + R",,,) 


D 
= (VIN,,,,,x,- VJ 10 
(5.0V-2.8V) ·5.0A 
II.OW 


125°C - 50°:: 
_ (2.JOC/W + I.00C/W) 
(5.0V-2.8V) • ).OA 


~ 3.loC/W 


Next, select a suitable heat sink. The selected heatsink must have 


Ro"$ 3.1°C/W. Thermalloy heatsink 6296B has R9:>A 
~ 3.0°C/W with 


300ft, min air flow. 
Finally, verify that junction temperature 
remains within speci- 
fication using the selected 
heat sink: 


Although 
the device 
can operate 
up to ISO°C 
junction, 
i( is recom- 


mended 
for 
long 
term 
reliabilily 
to keep 
the junction 
temperature 


below 
125°C 
whenever 
possible. 
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{Note A) 
V,N 


V,N 


(Note 
A) 


LX8384/84A 
IN 
OUT 


ADJ 
R1 
1210 
1% 
(1' 
lO~F 
(2 
100~F 


• (1 
improves 
ripple rejection. 


Xc should be '" R1 at ripple 
frequency. 


R2 
3650 


1% 


(1 
lO~F' 


• 
Needed 
if device 
is for from filter capacitors 
. 


•• VOJT = 1.25V 
(1 + ~~) 


• 


V,N 


INote 
A) 


LX8384/84A 
IN 
OUT 


ADJ 


m 
Output 


10~F 


1k 
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The LX8385is a positive adjustable regula- 
tor designed to provide 3A output current. 
This regulator yields higher efficiency than 
currently available devices with all internal 
circuitry designed to operate down to a IV 
input to output differential. 
In this prod- 
uct, the dropout voltage is fully specifted 
as a function of load current. 
Dropout is 


guaranteed at a maximum of 1.5V at 
maximum 
output 
current, 
decreasing 
at 


lower load currents. On-chip trimming ad- 
justs the reference voltage to 1%. 


The LX8385device is pin compatible with 


earlier 3 terminal regulators, such as 117 
series 
products. 
While 
a 10llF output 


capacitor 
is required 
on both input and 


output 
of these 
new 
devices, 
this 
is 
generally 
included 
in most 
regulator 
designs. 
The LX8385quiescent current flows into 
the load, increasing efficiency. This feature 
contrasts 
with 
PNP 
regulator 
designs, 
where up to 10% of the output current is 
wasted as quiescent current. 
The LX8385! 


for -25°e to +125°e and the LX8385e forOoe 
to +125°C. 


1500~F,6.3V 
6MV1500GXI 


3.3Vot 
3A 


+ 
2x 1500~F,6.3V 
1 


6MV1500GX 


_ 
from 
Sonyo 


• 
THREE·TERMINAL ADJUSTABLE 


• 
GUARANTEED < 1.5Y HEADROOM 
AT 3A 


• 
OUTPUT CURRENT OF 3A MINIMUM 
o 0.015% LINE REGULATION 
o 0.1% LOAD REGULATION 


• 
HIGH EFFICIENCYLINEAR REGULATORS 


• 
POST REGULATORS FOR SWITCHING 
POWER SUPPLIES 


• 
BATTERYCHARGERS 


• 
CONSTANT CURRENTREGULATORS 


• 


TA ICe) r-Plastic TO-220 
~. 
Plastic TO-263 
1----- 
3-pIn 
_3_-p_In 
_ 
o to 125 
LX8385-00CP 
LX8385-0OCDD 


-25 to 125 
LX8385-00IP 
LX8385-00IDD 


Note: 
All surface-moum 
packages 
are available 
in Tape 
& Reel. 


Append 
the letter "T" to part number. 
(i.e. 
LX8385-00CDDT) 


• Consult 
factor 
for availability 
of TO-3 
Metal Can. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898·8121 


_ _ 
_ 
__ 
•••••.•• 
_~_~." 
••.••••••.•. 
"'''' •.•.•• \11' 


. 
150°C 


. -65°C to 150°C 
. 
300°C 


Power Dissipation. 
. 
. 


Input Voltage. 
. 
. 


Input to Output Voltage Differential 
Operating Junction Temperature 


Plastic (P. DD Package) .. 


Storage Temperature 
Range. 


Lead Temperature 
(Soldering. 10 seconds) . 


...Internally Limited 
.... 20V 


................ 
20V 


PPACKAGE 
(Top 
View) 


Note 1. 
Exceeding 
these ratings 
could 
cause damage 
to the device. 
All voltages 
are with 


respect to Ground. 
Currents 
are positive 
into, negative ow of the specified 
terminal O 


TAOBISV"", 
J 
v" 


2 
V"'" 


1 
ADJ 


_,·';VE 
N.j.'3A'E 


DDPACKAGE 


(Top View) 


_"'4·E 
-.it1m' 


Junction 
Temperature 
Calculation: 
TJ 
= '1'."+ (PI) x 8lA). 


The 8JA numbers 
are guidelines 
for the thermal 
performance 
of the device" pc-board 
system. 
All of the above assume no ambiem 
airflo\.v. 


8JAcan be improved 
with 
package 
soldered 
to O.5INl copper 
area over backside 
ground 


plane or internal 
power 
plane. 
8 


J"can 
vary from 
200e \'(f to > 40°C \'(f depending 
on 


mounting 
technique, 
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(Unless 
otherwise 
specified. 
these specifications 
apply 
over 
the operating 
ambient 
temperatures 
for the LX8385C 
with 
DOC 
~ TA 
~ 
125°C, 
the LX83851 


with 
-25°C 
~TA 
~ 125°C; 
VIN - Vo = 3V; 10= 
3A. 
Low duty 
cycle 
pulse 
testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 


equal 
to the ambient 
temperature.) 


Parameter 
Test Conditions 
LX8385C183851 


Reference Voltage 
(Note 4) 
V, 
10 = 10mA, T, = 25°C 
1.238 
1.250 
1.262 
V 


10mA ~ 10 ~ 10 MAX' 
1.5V ~ (V'N- Va)' V'N~ 20V, P ~ PMAX 
1.225 
1.250 
1.270 
V 


Line Regulation (Note 2) 
dV, (IN) 
1.5V ~ (V'N- Va) ~ 7V, 10= 10mA 
0.015 
0.2 
% 


1.5V ~ (V'N- Va) ~ 15V, 10= 10mA 
0.035 
0.3 
% 


Load Regulation 
(Note 2) 
d V, (L) 
VA ~ VREF1 V1N 
- Va = 3V, 10mA 
~ 
10 
~ 
3A, TA = 25°C 
0.1 
0.3 
% 


V" - Va = 3V, 10mA ~ 10~ 3A 
0.2 
0.4 
% 


Thermal Regulation 
(Note 3) 
d Vo(P) 
T, = 25°C, 20ms pulse 
0.01 
0.04 
%NI 


Ripple Rejection 
(Note 3) 
Vo = 5V, f =120Hz, COUT = 100~f Tantalum, V'N= 6.5V 


CADJ = 10~F, T, = 25°C, 10 = 3A 
65 
83 
dB 


Adjust Pin Current 
IADJ 
55 
100 
~A 
Adjust Pin Current Change (Note 4) 
61ADJ 
10mA ~ 10 ~ 10 MAX' 
1.5V ~ (V'N- Va)' V",~ 20V 
0.2 
5 
~A 
Dropout Voltage 
6V 
6V",= 
1%, 10= 3A 
1.2 
1.5 
V 


Minimum Load Current 
IOIMlNI 
V'N~ 20V 
2 
10 
mA 


Maximum Output Current 
(Note 5) 
lo(M-'X) 
VIN-Vo~7V 
3 
3.5 
A 


V'N- Va ~ 12V 
2 
2.5 
A 


V'N- Vo ~ 15V 
1 
2 
A 


V",-V~~20V 
0.25 
1.2 
A 


Temperature Stability 
(Note 3) 
d Va (T) 
0.25 
% 


Long Term Stability 
(Note 3) 
d Va (t) 
T, = 125°C, 1000 hours 
0.3 
1 
% 


RMSOutput 
Noise (% ofVOOT) 
(Note 3) 
Vo 
RMS 
T, = 25°C, 10Hz ~ f ~ 10kHz 
0.003 
% 


• 


• 


Note 
2. 
Regulation 
is measured 
at constant 
junction 
temperature, 
using 
pulse 
testing 
with 
a low 
duty 
cycle. 
Changes 
in output 
voltage 
due 
to 


heating 
effects 
are covered 
under 
the specification 
for thermal 
regulation. 


Note 
3. 
These 
parameters, 
although 
guaranteed, 
are not tested 
in production. 


Note 
4. 
See Maximum 
Output 
Current 
Section 
above. 


Note 
5. 
IOU"AX) 
is measured 
under 
the condition 
that Va is forced 
below 
its nominal 
value 
by lOOmV. 
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The LX8385is an easy to use Low-Dropout (LDO) voltage regulator. 
It has all of the standard self-protection features expected of a 
voltage regulator: 
shon circuit protection, safe operating area 
protection and automatic thermal shutdown ifthe device tempera- 
ture rises above approximately 165°C. 


Use of an output capacitor is REQUIREDwith the LX8385.Please 


see the table below for recommended minimum capacitor values. 
The regulator offers a more tightly controlled reference voltage 


tolerance and superior reference stability when measured against 
the older pin-compatible regulator types that it replaces. 


The output capacitor is pan of the regulator's frequency compen- 
sation system. Many types of capacitors are available, with different 
capacitance value tolerances, capacitance temperature coefficients, 
and equivalent series impedances. 
For all operating conditions, 


connection of a 22011Faluminum electrolytic capacitor or a 4711F 
solid tantalum capacitor between the output terminal and ground 
will guarantee stable operation. 


If a bypass capacitor is connected between the output voltage 


adjust (AD]) pin and ground, ripple rejection will be improved 
(please see the section entitled "RIPPLE REJECTlO •..•"). When AD] 
pin bypassing is used, the required output capacitor value increases. 
Output capacitor values of 22011F(aluminum) or 4711F(tantalum) 
provide for all cases of bypassing the AD] pin. If an AD] pin bypass 
capacitor is not used, smaller output capacitor values are adequate. 
The table below shows recommended minimum capacitance values 
for stable operation. 


• 
15pF Tantalum, 1OOpFAluminum 
47pF Tantalum, 220pF Aluminum 


In order to ensure good transient response from the power supply 
system under rapidly changing current load conditions, designers 
generally use several output capacitors connected in parallel. Such 
an arrangement 
serves to minimize the effects of the parasitic 


resistance (ESR) and inductance 
(ESL) that are present 
in all 
capacitors. 
Cost-effective solutions that suffiCientlylimit ESRand 
ESLeffects generally result in total capacitance values in the range 
of hundreds to thousands 
of microfarads, which is more than 
adequate to meet regulator output capacitor specifications. Output 
capacitance values may be increased without limit. 


The circuit shown in Figure 1can be used to observe the transient 
response characteristics of the regulator in a power system under 
changing loads. The effects of different capacitor types and values 
on transient response parameters, such as overshoot and under- 
shoot, can be quickly compared in order to develop an optimum 
solution. 


Like almost all IC power regulators, the LX8385is equipped with 
Safe Operating Area (SOA) protection. 
The SOA circuit limits the 


regulator'S maximum output current to progressively lower values 
as the input-to-output voltage difference increases. By limiting the 
maximum output current, the SOA circuit keeps the amount of 
power that is dissipated in the regulator itself within safe limits for 
all values of input-to-output voltage within the operating range of 
the regulator. The LX8385SOAprotection system is designed to be 
able to supply some output current for all values of input-to-output 
voltage, up to the device breakdown voltage. 


Under some conditions, a correctly operating SOA circuit may 


prevent 
a power 
supply 
system from returning to regulated 
operation after removal of an intermittent short circuit at the output 
of the regulator. This is a normal mode of operation which can be 
seen in most similar products, including older devices such as 7800 
series regulators. It is most likely to occur when the power system 
input voltage is relatively high and the load impedance is relatively 
low. 


When the power system is started "cold", both the input and 


output voltages are very close to zero. The output voltage closely 
follows the rising input voltage, and the input-to-output voltage 
difference is small. The SOAcircuit therefore permits the regulator 
to supply large amounts of current as needed 
to develop the 


designed voltage level at the regulator output. 
Now consider the 
case where the regulator issupplying regulated voltage to a resistive 
load under steady state conditions. 
A moderate input-to-output 


voltage appears across the regulator but the voltage difference is 
small enough that the SOAcircuitry allows sufficient current to flow 
through the regulator to develop the designed output voltage across 
the load resistance. Ifthe output resistor issholt-circuited to ground, 
the input-to-output voltage difference across the regulator suddenly 
becomes larger by the amount of voltage that had appeared across 
the load resistor. 
The SOA circuit reads the increased input-to- 


output voltage, and cuts back the amount of current that it will 
permit the regulatorto supply to itsoutput terminal. When the sholt 
circuit across the output resistor is removed, all the regulator output 
current will again flow through the output resistor. The maximum 
current that the regulator can supply to the resistor will be limited 
by the SOAcircuit, based on the large input-to-output voltage across 
the regulator at the time the short circuit is removed from the output. 
If this limited current is not sufficient to develop the designed 
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voltage across the output resistor, the voltage will stabilize at some 
lower value, and will never reach the designed value. Under these 
circumstances, it may be necessary to cycle the input voltage down 
to zero in order to make the regulator output 
voltage return to 
regulation. 


Ripple 
rejection 
can 
be 
improved 
by connecting 
a capacitor 
between the AD] pin and ground. The value of the capacitor should 
be chosen 
so that the impedance 
of the capacitor 
is equal 
in 
magnitude 
to the resistance of R1 at the ripple frequency. 
The 


capacitor value can be determined 
by using this equation: 


where: 
C 
"the 
value of the capacitor in Farads; 
select an equal or larger standard value. 


FR 
"the 
ripple frequency in Hz 


R1 
"the 
value of resistor R1 in ohms 


At a ripple frequency of 120Hz, with R1 = 1000: 


C ~ 1 / (628 • 120Hz' 
1000) = 133,IF 


The closest equal or larger standard value should be used, in this 
case, 15l.lF. 
When 
an AD] pin bypass 
capacitor 
is used, 
output 
ripple 


amplitude will be essentially independent 
of the output voltage. If 


an AD] pin bypass capacitor 
is not used, output 
ripple will be 


proponional 
to the ratio of the output 
voltage to the reference 
voltage: 


M = VOuIVREF 


where: 
M 
"a 
multiplier for the ripple seen when 
the 


AD] pin is optimally bypassed. 
VR" 
= 1.25V. 


For example, if VOUT 
~ 2.5V the output ripple will be: 


M ~ 2.5V/1.25V= 2 


Output ripple will be twice as bad as it would be if the AD] pin 


were to be bypassed to ground with a properly selected capacitor. 


The LX8385develops a 1.25V reference voltage between the output 
and the adjust terminal (See Figure 2). By placing a resistor, R1, 
between these two terminals, a constant current is caused to flow 
through R1 and down through R2 to set the overall output voltage. 
ormally this current is the specified 
minimum 
load current of 
lOmA. Because IAD1 is very small and constant when compared with 
the current through R1, it represents a small error and can usually 
be ignored. 


LX8385 


V'N 
IN 
OUT 
Voor 


ADJ 
I 
Voor 
Rl 


I 
ADJ Lh 
50~A 


Because the LX8385 is a three-terminal device, it is not possible to 
provide true remote load sensing. 
Load regulation will be limited 
by the resistance of the wire connecting the regulator to the load. 
The data sheet specification for load regulation is measured at the 
bottom of the package. 
Negative side sensing 
is a true Kelvin 


connection, 
with the bottom of the output divider returned to the 
negative side of the load. 
Although it may not be immediately 
obvious, best load regulation is obtained when the top of the resistor 
divider, (R1), is connected directly to the case of the regulator, not 
to the load. This is illustrated in Figure 3. If R1 were connected 
to 
the load, the effective resistance between the regulator and the load 
would be: 


R,.", ~ R,.' (R~t1) 


where: 
R,." Actual parasitic line resistance. 


• 


When the circuit is connected as shown in Figure 3, the parasitic 
resistance appears as its actual value, rather than the higher ~. 


Rp 


Parasitic 
line Resistance 


Connect 
Rl to Cpse 
of Regulator 
Rl 


1\ 


~ 
Conned 
R2 
to load 
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Even when the circuit is optimally configured, parasitic resistance 
can be a significant source of error. A20milwide PCtrace built from 
1 oz. copper-clad circuit board material has a parasitic resistance of 
about 25 milliohms per inch of its length at room temperature. 
If 
a 3-terminal regulator used to supply 2.50 volt, is connected by 2 
inches of this trace to a load which draws 1.5 amps of current, a 
75 millivolt drop will appear between the regulator and the load. 
Even when the regulator output voltage is precisely 2.50 volts, the 
load will only see 2.43 volts, which is a 3% error. It is important to 
keep the connection between the regulator output pin and the load 
as short as possible, and to use wide traces or heavy-gauge wire. 


The minimum specified output capacitance for the regulator 
should be located near the reglator package. 
If several capacitors 


are used in parallel to construct the power system output capaci- 
tance, any capacitors beyond the minimum needed to meet the 
specified requirements of the regulator should be located near the 
sections of the load that require rapidly-changing amounts of 
current. Placing capacitors near the sources of load transients will 
help ensure that power system transient response is not impaired 
by the effects of trace impedance. 
To maintain good load regulation, wide traces should be used on 
the input side of the regulator, especially between 
the input 
capacitors and the regulator. 
Input capacitor ESRmust be small 
enough that the voltage at the input pin does not drop below V1NIMIN) 
during transients. 


where: 
V1N(MIN) '" the lowest allowable instantaneous 


voltage at the input pin. 
Vour 
'" the designed output voltage for the 


power supply system. 
VDROPOur "lAX)'" the specified dropout voltage 
for the installed regulator. 


The LX8385 regulator has internal power and thermal limiting 
circuitry designed to protect the device under overload conditions. 
For continuous normal load conditions, however, maximum junc- 
tion temperature ratings must not be exceeded. 
It is important to 


give careful consideration to all sources of thermal resistance from 
junction to ambient. This includes junction to case, case to heat sink 
interface, and heat sink thermal resistance itself. 


Junction-to-case 
thermal resistance is specified from the IC 


junction to the back surface of the case directly opposite the die. 
This is the lowest resistance path for heat flow. Proper mounting 
is required to ensure the best possible thermal flow from this area 
of the package to the heat sink. Thermal compound at the case-to- 
heat-sink interface is strongly recommended. 
If the case of the 


device must be electrically isolated, a thermally conductive spacer 


can be used, as long as its added contribution to thermal resistance 
is considered. 
Note that the case of all devices in this series is 
electrically connected to the output. 


Example 
Given: V1N= 5V 
V0 = 2.5V, 10 = 1.5A 
Ambient Temp., TA= 50°C 
R'IT= 2.rC/\YI 
for TO-220 


Find: Proper Heat Sink to keep Ie's junction 
temperature below 125°C." 


Solution: The junction temperature 
is: 
TJ = Po (R'ff + Roc,+ R,,) 
+ TA 


where: PI)'" 
Dissipated power. 


R'JT'" Thermal resistance from the junction to the 
mounting tab of the package. 


Roc,'" Thermal resistance through the interface 
between the IC and the surface on which 
it is mounted. (l.O°C/\YIat 6 in-lbs 
mounting screw torque.) 
R"A '" Thermal resistance from the mounting surface 
to ambient (thermal resistance of the heat sink). 
T, 
'" Heat sink temperature. 


T~ 


R"JT 
R"cs 
R"SA 


First, find the maximum allowable thermal resistance of the 
heat sink: 


125°C - 50°C 
3.75\Y1 


= 16.3°C/\YI 


(5.0V-2.5V) • 1.5A 
3.75\Y1 


- (2.rc/\YI 
+ 1.0°C/\YI) 


Next, select a suitable heat sink. The selected heat sink must have 
R,,, $ 16.3°C/\YI.Thermalloy heats ink 6230B has R", = 12.0°C/\YI. 
Finally, verify that junction temperature remains within speci- 
fication using the selected heat sink: 


Although 
the device 
can operate 
up to 150°C 
junction, 
it is recom- 


mended 
for long term reliability 
to keep 
the junction 
temperature 


below] 
25°C whenever 
pOSSible. 
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LX8385 


Y'N 
IN 
OUT 
Ycm.. 


(Note A) 
ADJ 
R1 
12ln 
(1* 
(2 


10pF 
100pF 


R1 
1210 
1% 


* (1 improves ripple rejedion. 


Xc should be'" 
R1 at ripple 
frequency. 


R2 
3650 
1% 


(1 
10pF* 


Needed if device is for from filter capacitors. 


**You, = 1.25Y 
(1 + ~~) 
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Y'N 


{Note AI 


LX8385 


IN 
OUT 
5Y 
ADJ 
1210 
1% 


10pF 
100pF 


1k 


3650 
1% 


m 
Output 
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The 
LX8386 
is a positive 
adjustable 
regu- 


lator 
designed 
to 
provide 
1.5A 
output 
current. 
This 
regulator 
yields 
higher 
effi- 
ciency 
than 
currently 
available 
devices 
with 
all internal 
circuitry 
is designed 
to 
operate 
down 
to IV input 
to output 
dif- 
ferential. 
In this product, 
the dropout 
volt- 


age 
is fully 
specified 
as 
a function 
of 


load 
current. 
Dropout 
is guaranteed 
at a 


maximum 
of 1.5V at maximum 
output 
cur- 


rent, 
decreasing 
at lower 
load 
currents. 
On-chip 
trimming 
adjusts 
the 
reference 
voltage 
to 1%. 


The 
LX8386 
device 
is pin 
compatible 


with 
earlier 
3 terminal 
regulators, 
such 
as 


117 series 
products. 
While 
a lO11F output 


capacitor 
is reqUired 
on 
both 
input 
and 


output 
of these 
new devices, 
this capacitor 
is generally 
included 
in 
most 
regulator 
designs. 


The LX8386 quiescent 
current 
flows 
into 
the load, 
increasing 
efficiency. 
This feature 


contrasts 
with 
PNP regulator, 
where 
up to 


10% 
of 
the 
output 
current 
is wasted 
as 


quiescent 
current. 
The 
LX8386I 
is 
specified 
over 
the 
full 
industrial 
temperature 
range 
of -25°C to +125°C and 
the 
LX8386e 
for aoe 
to + 125°e 


1500jJF 
+ 


6MV1500GX I 


3.3Vat 1.5A 


+ 
1500fJF, 6.3V 
1 
6MV1500GX 


_ 
from Sonya 


• 
THREE TERMINAL ADJUSTABLE 


• 
GUARANTEED < 1.5V HEADROOM AT 
1.5A 


• 
OUTPUT CURRENT OF 1.5A MINIMUM 


• 
OPERATES DOWN TO 1V DROPOUT 
o 0.015% LINEREGULATION 
o 0.1% LOAD REGULATION 


• 
HIGH EFFICIENCYLINEARREGULATORS 


• 
POST REGULATORSFORSWITCHING 
POWER SUPPLIES 


• 
BATTERYCHARGERS 


• 
CONSTANTCURRENTREGULATORS • 


1210 
1% 


r- 


Plastic 
TO-220 
~. 
Surface 
Mount 


3-pin 
TO-263 
------- 
o to 125 
L.X8386·00cP 
L.X8386-00cDD 


-25 to 125 
L.X8386·00IP 
L.X8386-001DD 


Note, 
All surface-moum 
packages 
are available 
in Tape & Reel. 


Append 
the letter "T" to part number. 
(i.e. 
LX8386-00CDDT) 


200n 
1% 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 
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Power Dissipation. 
Input Voltage. 
Input to Output Voltage Differential 
Operating Junction Temperature 


Plastic (P, DD Packages) . 
Storage Temperature Range. 
Lead Temperature (Soldering, 10 seconds) .. 


......................................... Internally Limited 


20V 
.... 
20V 


. 
150"C 


........... 
-65"C 
to 150"C 
. 
300"C 


~oTA8ISV~: ---==::J 


~=~-=_ 
===_ 
===_===_Jc: 
~ 


Nme 
1. 
Exceeding 
these ratings 
could 
cause damage 
to the device. 
All voltages 
are with 


respect 
to Ground. 
Currents 
are positive 
into. 
negative 
out of the specified 
terminal. 


PPACKAGE 
(Top View) 


.,.liW* 
M.,.'&** 
O 


A[J8ISV"'" 
3 
V. 


2 
V"'" 


1 
AD! 


DDPACKAGE 


(Top View) 
.',ig#* 
_.}.i!W' 


Junction 
Temperature 
Calculation: 
TJ = TA + (PI) 
x aJA). 


The aJA numbers 
are guidelines 
for the thermal 
performance 
of the device/pc-board 
system. 
All 


of the above 
assume 
no ambient 
airflow . 


• 
9JAcan 
be improved 
with 
package 
soldered 
to O.5INl 
copper 
area over 
backside 
ground 


plane or imernal power plane. 9JAcan vary from 20°C/W to > 40°C/W depending on 


mounting 
technique. 
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(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperatures 
for the 
LX8386C 
with 
O°C S TA 
::; 125°C, 
and 
the 


LX83861 
with 
-25°C::;; TA $125°(; 
VIN - Vo = 3V; 10::: 1.5A. 
Low duty 
cycle 
pulse 
testing 
techniques 
are used which 
mainlains 
junction 
and case 


temperatures 
equal 
to the ambient 
temperature.) 


Parameter 
Test Conditions 
LX8386C183861 


Reference Voltage 
(Note 4) 
V, 
10; 
10mA, T,; 
25°C 
1.238 
1.250 
1.262 
V 


10mA" 
10" 
10 MAX' 
1.5V" 
(V,N - Yo), V,N 5 14V, P 5 PMAX 
1.225 
1.250 
1.270 
V 


Line Regulation (Note 2) 
d V, (IN) 
1.5V 5 (V,N - V0)" 
7V, 10 ; 
10mA 
0.015 
0.2 
% 


1.5V 5 (V,N - yo) 5 14V, 10; 
10mA 
0.035 
0.3 
% 


Load Regulation 
(Note 2) 
d V, (L) 
Vo;o,V"" V,N - Vo; 
3V, 10mA 5 105 1.5A, T,; 
25°C 
0.1 
0.3 
% 


V,N - Vo; 
3V, 10mA 51051.5A 
0.15 
0.4 
% 


Thermal Regulation 
(Note 3) 
dVo(P) 
T,; 
25°C, 20ms pulse 
0.01 
0.04 
'!o/W 


Ripple Rejection 
(Note 3) 
Vo; 
5V, f ;120Hz, 
COUT; 
100~f Tantalum, V,N = 6.5V 


CAD); 10~F, T,; 
25°C, 10; 
1.5A 
65 
83 
d8 


Adjust Pin Current 
lAD) 
55 
100 
~A 
Adjust Pin Current Change (Note 4) 
t!J.I 


AOJ 
10mA 5 10 510 
MAX 
, 1.5V 5 (V,N - Va)' V,N 5 14V 
0.2 
5 
~A 
Dropout Voltage 
tJ.V 
tJ.V",; 
1%, 10; 
1.5A 
1.2 
1.5 
V 


Minimum Load Current 
IOIMlN 
V" 514V 
2 
10 
mA 


Maximum Output Current 
(Note 5) 
10 MAX 
V,N-V057V 
1.5 
2.0 
A 
Temperature Stability 
(Note 3) 
d Va (T) 
0.25 
% 


Long Term Stability 
(Note 3) 
d Va (t) 
T,; 
125°C, 1000 hours 
0.3 
1 
% 


RMSOutput 
Noise (% of VOUT) (Note 3) 
Vo 
RMS 
T,; 
25°C, 10Hz 5 f 510kHz 
0.003 
% 


II 


• 


Note 
2. 
Regulation 
is measured 
at constant 
junction 
temperature, 
using 
pulse 
testing 
with 
a 10"-' duty 
cycle. 
Changes 
in output 
voltage 
due 
to 


heating 
effecLS 
are covered 
under 
the specification 
for thermal 
regulation. 


Nme 
3. 
These 
parameters, 
although 
guaranteed, 
are nO( tested 
in production. 


Note 
4. 
See Maximum 
OUlpur 
Currem 
Secrion 
above. 


Note 
5. 
10 (MA.Xl is measured 
under 
the condirion 
that Vo is forced 
below 
its nominal 
value 
by 100m\'. 
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The LX8386isan easy to use Low-Dropout (LDO)voltage regulator. 
It has all of the standard self-protection features expected of a 
voltage regulator. 
short circuit protection, safe operating area 


protection and automatic thermal shutdown if the device tempera- 
ture rises above approximately 165°C. 


Use of an output capacitor is REQUIREDwith the LX8386.Please 


see the table below for recommended minimum capacitor values. 


The regulator offers a more tightly controlled reference voltage 


tolerance and superior reference stability when measured against 
the older pin-compatible regulator types that it replaces. 


The output capacitor is part of the regulator's frequency compen- 
sation system. Many types of capacitors are available, with different 
capacitance value tolerances, capacitance temperature coefficients, 
and equivalent series impedances. 
For all operating conditions, 


connection of a 220llF aluminum electrolytic capacitor or a 4711F 
solid tantalum capacitor between the output terminal and ground 
will guarantee stable operation. 


If a bypass capacitor is connected between the output voltage 


adjust (AD]) pin and ground, ripple rejection will be improved 
(please see the section entitled "RIPPLE REJEcnON"). 
When AD] 
pin bypassing isused, the required output capacitor value increases. 
Output capacitor values of 220llF (aluminum) or 4711F(tantalum) 
provide for all cases of bypassing the AD] pin. If an AD] pin bypass 
capacitor is not used, smaller output capacitor values are adequate. 
The table below shows recommended minimum capacitance values 
for stable operation. 


• 
1511F Tantalum, 
1OOllF Aluminum 
4711F Tantalum, 
220llF 
Aluminum 


In order to ensure good transient response from the power supply 
system under rapidly changing current load conditions, designers 
generally use several output capacitors connected in parallel. Such 
an arrangement 
serves to minimize the effects of the parasitic 


resistance (ESR) and inductance 
(ESL) that are present 
in all 


capacitors. 
Cost-effective solutions that sufficiently limit ESRand 
ESLeffects generally result in total capacitance values in the range 
of hundreds 
to thousands 
of microfarads, which is more than 


adequate to meet regulator output capacitor specifications. Output 
capacitance values may be increased without limit. 


The circuit shown in Figure 1can be used to observe the transient 


response characteristics of the regulator in a power system under 
changing loads. The effects of different capacitor types and values 
on transient response parameters, such as overshoot and under- 
shoot, can be quickly compared in order to develop an optimum 
solution. 


Like almost all IC power regulators, the LX8386is equipped with 
Safe Operating Area (SOA) protection. 
The SOA circuit limits the 
regulator'S maximum output current to progressively lower values 
as the input-to-output voltage difference increases. By limiting the 
maximum output current, the SOA circuit keeps the amount of 
power that is dissipated in the regulator itself within safe limits for 
all values of input-to-output voltage within the operating range of 
the regulator. The LX8386SOAprotection system is designed to be 
able to supply some output current for all values of input-to-output 
voltage, up to the device breakdown voltage. 
Under some conditions, a correctly operating SOA circuit may 


prevent 
a power 
supply 
system from returning 
to regulated 


operation after removal of an intermittent short circuit at the output 
of the regulator. This is a normal mode of operation which can be 
seen in most similar products, including older devices such as 7800 
series regulators. It is most likely to occur when the power system 
input voltage is relatively high and the load impedance is relatively 
low. 
When the power system is started "cold", both the input and 
output voltages are very close to zero. The output voltage closely 
follows the rising input voltage, and the input-to-output voltage 
difference is small. The SOA circuit therefore permits the regulator 
to supply large amounts of current as needed to develop the 
designed voltage level at the regulator output. 
Now consider the 
case where the regulator issupplying regulated voltage to a resistive 
load under steady state conditions. 
A moderate input-to-output 


voltage appears across the regulator but the voltage difference is 
small enough that the SOAcircuitry allows sufficient current to flow 
through the regulator to develop the designed output voltage across 
the load resistance. Ifthe output resistor isshort-circuited to ground, 
the input-to-output voltage difference across the regulator suddenly 
becomes larger by the amount of voltage that had appeared across 
the load resistor. 
The SOA circuit reads the increased input-to- 


output voltage, and cuts back the amount of current that it will 
permit the regulator to supply to itsoutput terminal. When the short 
circuit across the output resistor is removed, all the regulator output 
current will again flow through the output resistor. The maximum 
current that the regulator can supply to the resistor will be limited 
by the SOAcircuit, based on the large input-to-output voltage across 
the regulator at the time the short circuit is removed from the output. 
If this limited current is not sufficient to develop the designed 


OLINFrNITY 


M I ( 
I{ IJ 
E l 
E { 
T I{ IJ 
N 
I ( 
5 


voltage across the output resistor, the voltage will stabilize at some 
lower value, and will never reach the designed value. Under these 
circumstances, it may be necessary to cycle the input voltage down 
to zero in order to make the regulator output voltage return to 
regulation. 


Ripple rejection can be improved by connecting 
a capacitor 


between the AD]pin and ground. The value of the capacitor should 
be chosen so that the impedance of the capacitor is equal in 
magnitude to the resistance of R1 at the ripple frequency. 
The 
capacitor value can be determined by using this equation: 


C = 1 / (6.28 • FR' R1) 


where: 
C 
"the 
value of the capacitor in Farads; 
select an equal or larger standard value. 


FR 
"the 
ripple frequency in Hz 


R1 
"the 
value of resistor R1 in ohms 


At a ripple frequency of 120Hz, with R1 = lOOn: 


C ~ 1 / (628 • 120Hz· 
lOOn) 
= 13.3pF 


The closest equal or larger standard value should be used, in this 


case, 15pF. 
When an AD] pin bypass capacitor is used, output ripple 
amplitude will be essentially independent of the output voltage. If 
an AD] pin bypass capacitor is not used, output ripple will be 
proportional to the ratio of the output voltage to the reference 
voltage: 


M = VodVRE' 


where: 
M 
"a 
multiplier for the ripple seen when the 
AD] pin is optimally bypassed. 
VRE,~ 1.25V. 


For example, if Vour ~ 2.5V the output ripple will be: 


M = 2.5V/1.25V~ 2 


Output ripple will be twice as bad as it would be if the AD] pin 
were to be bypassed to ground with a properly selected capacitor. 


The LX8386develops a 1.25Vreference voltage between the output 
and the adjust terminal (See Figure 2). By placing a resistor, R1, 
between these two terminals, a constant current is caused to flow 
through R1and down through R2to set the overall output voltage. 
Normally this current is the specified minimum load current of 
10mA. Because lAD! isvery small and constant when compared with 
the current through R1, it represents a small error and can usually 
be ignored. 


LX8386 


V'N 
IN 
OUT 
Voor 
ADJ 
I 


Voor 
Rl 


IADJ~ 


50~A 


Because the LX8386is a three-terminal device, it is not possible to 
provide true remote load sensing. Load regulation will be limited 
by the resistance of the wire connecting the regulator to the load. 
The data sheet specification for load regulation is measured at the 
bottom of the package. 
Negative side sensing is a true Kelvin 


connection, with the bottom of the output divider returned to the 
negative side of the load. 
Although it may not be immediately 
obvious, best load regulation isobtained when the top ofthe resistor 
divider, (R1), is connected directly to the case of the regulator, not 
to the load. This is illustrated in Figure 3. If R1 were connected to 
the load, the effective resistance between the regulator and the load 
would be: 


~,rr = ~. (R~t1) 


where: 
~"Actual 
parasitic line resistance. 


• 


When the circuit is connected as shown in Figure 3, the parasitic 
resistance appears as its actual value, rather than the higher ~,rr. 


Rp 


Parasitic 


Line Resistance 


Connect 
RI to Case 
o Regulator 
Rl 


R, 


~ 
Connect 
R2 
to Load 
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Even when the circuit is optimally configured, parasitic resistance 
can be a significant source of error. A20milwide PCtrace built from 
1 oz. copper-clad circuit board material has a parasitic resistance of 
about 25 milliohms per inch of its length at room temperature. 
If 
a 3-terminal regulator used to supply 2.50 volts is connected by 2 
inches of this trace to a load which draws 1.5 amps of current, a 
75 millivolt drop will appear between the regulator and the load. 
Even when the regulator output voltage is precisely 2.50 volts, the 
load will only see 2.43 volts, which is a 3% error. It is imponant to 
keep the connection between the regulator output pin and the load 
as short as possible, and to use wide traces or heavy-gauge wire. 


The minimum specified output capacitance for the regulator 


should be located near the regiator package. 
If several capacitors 
are used in parallel to construct the power system output capaci- 
tance, any capacitors beyond the minimum needed to meet the 
specified requirements of the regulator should be located near the 
sections of the load that require rapidly-changing amounts of 
current. Placing capacitors near the sources of load transients will 
help ensure that power system transient response is not impaired 
by the effects of trace impedance. 


To maintain good load regulation, wide traces should be used on 


the input side of the regulator, especially between 
the input 
capacitors and the regulator. 
Input capacitor ESR must be small 


enough that the voltage at the input pin does not drop below V,N'M'N> 
during transients. 


where: 
V'N'M'N) 
'" the lowest allowable instantaneous 
voltage at the input pin. 


Vour 
'" the designed output voltage for the 
power supply system. 
VO'Ol'OlIT(M,,)(, 
'" the specified dropout voltage 


for the installed regulator. 


The LX8386 regulator has internal power and thermal limiting 
circuitry designed to protect the device under overload conditions. 
For continuous normal load conditions, however, maximum junc- 
tion temperature ratings must not be exceeded. 
It is impoltant to 


give careful consideration to all sources of thermal resistance from 
junction to ambient. This includes junction to case, case to heatsink 
interface, and heat sink thermal resistance itself. 


Junction-to-case 
thermal resistance is specified from the IC 


junction to the back surface of the case directly opposite the die. 
This is the lowest resistance path for heat flow. Proper mounting 
is required to ensure the best possible thermal flow from this area 
of the package to the heat sink. Thermal compound at the case-to- 
heat-sink interface is strongly recommended. 
If the case of the 


device must be electrically isolated, a thennally conductive spacer 


can be used, as long as its added contribution to thermal resistance 
is considered. 
Note that the case of all devices in this series is 
electrically connected to the output. 


Example 


Given: V'N~ 5V 
V0 
~ 2.5V, 10 = 1.5A 


Ambient Temp., T" ~ 50°C 
R'n ~ 2.7°CIW for TO-220 


Find: Proper Heat Sink to keep IC's junction 
temperature below 125°e." 


Solution: The junction temperature is: 


TJ ~ PI)(R'n + Roc,+ R,,) 
+ T" 


where: Po'" 
Dissipated power. 


R'JT'" Thermal resistance from the junction to the 
mounting tab of the package. 
Roc,'" Thermal resistance through the interface 


between the IC and the surface on which 
it is mounted. (1.O°CIW at 6 in-Ibs 
mounting screw torque.) 
R,sA'" Thermal resistance from the mounting surface 
to ambient (thermal resistance of the heat sink). 


T, 
'" Heat sink temperature. 


T~ 


Rall 
Racs 
RaSA 


First, find the maximum allowable thermal resistance of the 
heat sink: 
T-T 


= ~ 
- (R'n + Rocs) 


D 


(V1N(MAX) 
- V 0) 10 


125°C - 50°C 
3.75W 


~ 16.3°C/W 


(5.0V-2.5V) • 1.5A 
3.75W 


- (2rcIW 
+ 1.O°CIW) 


Next, select a suitable heat sink. The selected heatsink must have 
R", ~ 16.3°C/W. Thermalloy heats ink 6230B has R"",= 12.0°C/W. 
Finally, verify that junction temperature remains within speci- 


fication using the selected heat sink: 


AILhaugh 
the device 
can operate 
up to 150°C 
junction, 
it is recom- 


mended 
for long term reliability 
to keep 
the junction 
temperature 


below 
125°C 
whenever 
possible. 
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Rl 
121n 
1% 


LX8386 


V'N 
IN 
OUT 
Voor" 


(NoteAI 
ADJ 


(1' 
(2 


10pF 
lOOpF 
lOpFI 


LX8386 
IN 
OUT 


ADJ 


(Note AI 


V'N 


, (1 
improves ripple rejection. 
Xc should be '" R1 at ripple 
frequency. 


R2 
365n 


1% 


(1 
lOpF' 


, 
Needed if device is far from filter capacitors. 


"Vou, 
= 1.25V 
(1 +~n 


• 


V'N 


(Note AI 


LX8386 


IN 
OUT 
5V 
ADJ 
121n 
1% 


10pF 
100pF 


1k 


365n 
1% 


m 


Output 
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The LX8SS4 is a very low dropout 
three 


terminal adjustable 
regulator with a 


minimum of SA output current 
Pentium~ and Power PC~ applications 
requiring 
fast transient 
response 
are 


ideally suited for this product family. 
The LX8SS4 is guaranteed to have < 
IV at SA dropout voltage making it 
ideal to provide well regulated 
outputs 
of 25V to 3.6v wih input supply as low 
as 4.7SV. 


Current limit is trimmed above S.IA 
to ensure adequate 
output current and 
controlled 
shorr-circuit current 
On- 


chip thermal limiting provides 
protec- 


tion against any combination 
of 


overload 
that would create excessive 


junction temperatures. 


The LX8SS4 is available in both the 


through-hole 
and surface-mount 


versions of the industry standard 
3-pin 
TO-220 / TO-263 power packages. 
The LX8SS4 is ideal for use in 
multiple processor 
applications 
where 


output 
voltage is jumper selected. 
The 
LX8SS4 offers precision 
output as well 


as low supply operation 
(see applica- 


tion below). 
For higher current 
applications 
see the LX8S84. 


TYPICAL ApPLICATION 
OF THE l.X8554 IN A FLEXIBLEMOTHERBOARD 
WITH 


OUTPUT VOLTAGE 
SELECTABLEVIA JUMPERS "JPl 
" AND 
"JP2" 


LX8554 
IN 
OUT 


ADJ 


1500~F, 6.3Y 
Sonya MYGX SeriesI 


JP1 


Open 
Open 
Short 


JP2 


Open 
Short 
Short 


2000 
1% 


Yo 


1210 
(See Table Belowl 


1% 
+ 3x 1500 
F,6.3Y 
I 
Sonya MYGX Series 


• 
GUARANTEED 
< 1V HEADROOM 
AT SA 


• 
OUTPUT CURRENT OF SA MINIMUM 


D FAST TRANSIENT RESPONSE 


D 1% VOLTAGE REFERENCEINITIAL 


ACCURACY 


D OUTPUT SHORT-CIRCUIT PROTECTION 
D BUILT-IN THERMAL SHUTDOWN 


• 
PENTIUM SUPPLIES 


• 
POWER PC SUPPLIES 


• 
MICROPROCESSOR SUPPLIES 


• 
LOW VOLTAGE LOGIC SUPPLIES 


• 
BATIERY POWERED CIRCUIT 


• 
POST REGULATOR FOR SWITCHING SUPPLY 


• 
lXE9001 
EVAlUATION 
BOARD FOR 
PENTIUM APPLICATIONS AVAILABLE. 
CONSULT FACTORY. 
• 


OUTPUT VOLTAGE 


3.6V 
3.45V 


3.3V 


TA (0C) 
~Plastic 
TO-220 
~. 
Plastic TO-263 
1----- 
3-pJn 
_3_-p_Jn 
_ 
o to 125 
LX8554-00CP 
LX8554-00CDD 


Note, Allsurface-moum packages are available in Tape & Reel. 
Append the letter "T" to part number. (i.e. LX8554-00CDDT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


SA 
EXTREMELY Low DROPOUT POSITIVE ADJUSTABLE REGULATOR 


Power 
Dissipation. 


Input 
Voltage. 


Input 
to Output 
Voltage 
Differential. 


Operating 
Junction 
Temperature 
Plastic 
(P Package) 
. 
Storage Temperature 
Range ... 


Lead Temperature 
(Soldering, 
10 seconds) 
. 


...... Internally 
Limited 
10V 
lOV 
~OTABISV~: 
~=== 


~=;::-============::;::;: 
~ 
...... 150°C 


.............................. 
-65°C 
to 150°C 
... 300°C 
PPACKAGE 
(Top View) 
Note 1. 
Exceeding these ratings could cause damage to the de\'ice. All voltages are with respect 


[0 Ground. 
Currents are positive 
into, negative 
oU[ of the specified 
terminal. 


.iliW_ 
_ .j.lm- 
.,Wi_ 
•. '.1&' 


DDPACKAGE 


(Top View) 


Junction 
Temperature 
Calculation: 
TJ "" TA + (Pn X 81), 


The aJA numbers 
are guidelines 
for the thermal 
performance 
of the device! pc-board 
system. 
All of the above 
assume 
no ambient 
airflow. 


8JAcan 
be improved 
with 
package 
soldered 
to 0.5IN2 copper 
area over 
backside 
ground 


plane or internal 
power 
plane. 
8JAcan valY from 20°C!\YI to > 40°C/\X/ depending 
on 


mounting 
technique. 


(Unless 
Olherwise 
specified, 
these specifications 
apply over the operating 
ambient 
temperatures 
for the LX85S:;C with O°C ~TA 
~ 125°C; VIN - Vo = 3v; 


10= 5A. 
Low duty cycle pulse testing techniques 
are used which maintains 
junction 
and case temperatures 
equal to the ambient 
temperature.) 
III 
mammma. 


Parameter 
Test Conditions 
LX8585 


Reference Voltage 
V, 
10 = 10mA, TA= 25°C 
1.238 
1.250 
1.262 
V 


10mA'; 
10,; 
5A, 1.5V'; (V1N- Vol, V1N,;7V, P'; PMAX 
1.225 
1.250 
1.275 
V 


Line Regulation (Note 2) 
dV,(IN) 
10= 10mA, 1.5V< (V1N-VOUT)' V",< 7V 
0.035 
0.2 
% 


load RegUlation (Note 2) 
d V, (l) 
V1N- Vo = 3V, 10mA'; 
10,; 
5A 
0.1 
0.5 
% 


Thermal RegUlation 
d Vo(P) 
TA= 25°C, 20ms pulse 
0.01 
0.02 
%/W 


Ripple Rejection 
(Note 3) 
Vo = 3.3V, f =120Hz, COUT = 100~f Tantalum, V1N= 5V 


C""J= 10~F, TA= 25°C, 10 = 5A 
60 
83 
dB 


Adjust Pin Current 
IADJ 
55 
100 
~A 
Adjust Pin Current Change 
.6.I 


ADJ 
10mA'; 
io'; 5A, 1.5V,; (V1N- Vol, V1N,;7V 
0.2 
5 
~A 
Dropout Voltage 
/'N 
I!.V,,,=1%,lo=5A 
0.8 
1 
V 


Minimum load Current 
It"llMiN 
V1N,;7V 
2 
10 
mA 


Maximum Output Current (Note 4) 
I",MAX 
1AV,; 
(V1N- Your),V1N,;7V 
5.1 
7 
A 


Temperature Stability (Note 3) 
dVo(t) 
0.25 
% 


long Term Stability (Note 3) 
d Vo (t) 
TA= 125°C, 1000 hrs 
1 
% 


RMSOutput Noise (% of Vol (Note 3) 
VORMS 
TA= 125°C, 10Hz,; f,; 10kHz 
0.003 
% 


Note 2. 
Regulation 
is measured 
at constant 
junction 
temperature, 
using pulse testing with a low duty cycle. 
Changes 
in output 
voltage 
due to 


heating 
effects are covered 
under 
the specification 
for thermal 
regulation. 


NOle 3. 
These parameters, 
although 
guaranteed, 
are not tested 
in production. 


Note 4. 
IO(MAXl 
is measured 
under 
the condition 
that Vo is forced below 
its nominal 
value by lOOmV. 


oLrNFrNITY 
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Pentium l~ a rt:glsten:d trJdemark 
of 


Ime! Corpor.Hion. 
Power PC is a rq;istcrcd 
tradcmark 
of Apple Computer 
Corp 
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8.SA 
Low 
DROPOUT 
POSITIVE 
ADJUSTABLE 
REGULATOR 


The LX8582A is a low dropout 
three 


terminal adjustable 
regulator with a 


minimum of 8.5A output current. 
Processor 
applications 
such as the 
Cyrix 
MI, Pentiuma 
and Power PC' 
applications 
requiring 
fast transient 


response 
are ideally suited for this 


product 
family. 
The LX8582A is 


guaranteed to have < 1.3Vat 8.5A 
and is ideal to provide 
well regulated 
outputs 
of 2.5V to 3.6V using a 5V 


input supply. 
Current limit is trimmed 
above 8.6A 


to ensure adequate 
output current and 


controlled 
short-circuit 
current. 
On- 


chip thermal limiting provides 
protec- 


tion against any combination 
of 


overload 
that would create 
excessive 


junction 
temperatures. 


The LX8582A is available in both the 


through-hole 
versions 
of the industry 
standard 
3-pin TO-220 and TO-247 
power packages. 


For use in VRE applications, 
the 


LXI431 Programmable 
Reference 
in 


conjunction 
with this regulator offers 
precision output voltage. 
See the 


LXI431 data sheet for information 
on 


this product. 


• 
GUARANTEED < 1.3V HEADROOM AT a.5A 


• 
OUTPUT CURRENT OF a.5A MINIMUM 
D FAST TRANSIENT RESPONSE 
D 1% VOLTAGE REFERENCEINITIAL 
ACCURACY 


D OUTPUT SHORT CIRCUIT PROTECTION 
D BUILT-IN THERMAL SHUTDOWN 


• 
CYRIX M1 APPLICATIONS 


• 
PENTIUM SUPPLIES 


• 
POWER PC SUPPLIES 


• 
MICROPROCESSOR SUPPLIES 


• 
LOW VOLTAGE LOGIC SUPPLIES 


• 
POST REGULATOR FOR SWITCHING 
SUPPLY 


• 
LXE9001 EVALUATION 
BOARD FOR 
PENTIUM APPLICATIONS AVAILABLE. 
CONSULT FACTORY. 
• 


V1N ~ 4.75V 


1500pF 


6.3VI 
6MV1500GX 
from Sonyo 


CYRIX 
M 1 
VOLTAGE 
SUPPLY 


3.38V, 
8.5A 
REGULATOR 


2x 330pF, 6.3V 
I 


Oseon SA type 
from Sonyo 


4x 1500pF, 
6.3V 
6MV1500GX 
from Sonyo 


Application 
of the LX8582A for the Cyrix Ml 
processor 
family. 
This circuit 
is designed 
to have 
less than 130mV dynamic response 
to a 8.5A load rransient. 


12Hz 
1% 


2050 
1% 


Dropout 
Voltage 


l.3V 
~ 


Plastic TO-220 
3-pin 


LX8582A-OOCP 
~ 


Plastic TO-247 
3-terminal 


LX8582A-OOCV 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABooK 
1996/1997 
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8.SA 
Low DROPOUT 
POSITIVE 
ADJUSTABLE 
REGULATOR 


Power 
Dissipation 
... 


Input 
Voltage. 


Input 
to Output 
Voltage 
Differential. 


Operating 
Junction 
Temperature 
Plastic (P Package). 
. 
150°C 
Storage Temperature 
Range. 
. 
-65°C to 150°C 


Lead Temperature 
(Soldering, 
10 seconds) 
.. 
. 
300°C 


Note I. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 


to Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 
terminal. 


............................ 
Internally 
Limited 


10V 
lOV 
~OTABISV~: 
====:0 


~;:. 
=======:::~ 


PPACKAGE 
(Top View) 


M1ide 
M·'·iitYe 
[f~r"'''~ 


3 
v. 
o 
2 
v~ 


1 
ADJ 


.'·Iwe 
F,swe 


V PACKAGE 
(Top View) 


Junction 
Temperature 
Calculation: 
TJ = TA + (PI) x 8JA)· 


The 6JA numbers 
are guidelines 
for the thermal 
performance 
of the device/pc-board 
system. 
All of the above 
assume 
no ambient 
airflow. 


(Unless 
otheIWise 
specified, 
these specifications 
apply over the operating 
ambient 
temperatures 
for the LX8582AC with O°C :5;TA S ] 25°C; V1N - V0 
= 3V; 


10= S.5A. 
Low duty cycle pulse testing techniques 
are used which maintains 
junction 
and case temperatures 
equal to the ambient 
temperature.) 
11 
_ 
Parameter 
Test Conditions 


Reference Voltage 
V, 
10 = lOrnA, TA = 25°C 
1.238 
1.250 
1.262 
V 


10rnA'; 10'; 
8.5A, 1.5V'; (V,"- Yo),V",'; 7V, P'; PMAX 
1.225 
1.250 
1.275 
V 


Line Regulation (Note 2) 
dV, (IN) 
10 = lOrnA, 1.5V < (V,"- VOUT)' V,"< 7V 
0.035 
0.2 
% 


load RegUlation (Note 2) 
d V, (l) 
V,"' Vo= 3V, 10mA'; 10'; 
8.5A 
0.1 
0.5 
% 


Thermal Regulation 
d Vo(P) 
TA = 25°C, 20ms pulse 
0.01 
0.02 
%NI 
Ripple Rejection (Note 3) 
Vo= 3.3V, f =120Hz, COUT = 100~f Tantalum, V••= 5V 
CADJ = 10~F,TA = 25°C, 10= 8.5A 
60 
83 
dB 
Adjust PinCurrent 
IADJ 
55 
100 
~A 
Adjust Pin Current Change 
61ADJ 
lOrnA'; 10'; 
8.5A, 1.5V'; (V,"- Vol, V",'; 7V 
0.2 
5 
~A 


Dropout Voltage 
6V 
6V", = 1%, 10 = 8.5A 
1.1 
1.3 
V 
Minimum load Current 
101"," 
V,"'; 7V 
2 
10 
mA 
Maximum Output Current (Note 4) 
INMAX 
1.4V,; (V,"- VOUT)' V,"'; 7V 
8.6 
9.2 
A 


Temperature Stability 
d Vo(T) 
0.25 
% 


long Term Stability 
d Vo (t) 
TA = 125°C, 1000 hrs 
1 
% 
RMSOutput Noise (% of Yo) 
VOIlMS 
TA = 25°C, 10Hz,; f,; 10kHz 
0.003 
% 


Note 2. 
Regulation 
is measured 
at constant 
junction 
temperature, 
using pulse testing with a low dury cycle. 
Changes 
in output 
voltage 
due to 


heating 
effects are covered 
under 
the specification 
for thermal 
regulation. 
Note 3. 
These 
parameters, 
allhough 
guaranteed, 
are not tested in production. 
Note 4. 
IO(~IA.'\:) is measured 
under 
the condition 
that V0 is forced below 
its nominal 
value by l00mV. 
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The LX8584/84A/84B 
are low dropout 


three 
terminal 
adjustable 
regulators 
with 
a minimum 
of 7A output 
current. 


Pentium~ 
and 
Power 
PC~ applications 


requiring 
fast transient 
response 
are 
ideally 
suited 
for this product 
family. 


The LX8584A is guaranteed to have < 
1.2V at 7A and the LX8584/84B 
< 1.4V 


at 7A dropout voltage, making 
them 


ideal 
to provide 
well 
regulated 
outruts 


of 2.sV to 3.6v 
using 
a 5V input 
supply. 


In addition, 
the LX8584B 
also offers 


±1% maximum voltage reference 
accuracy over temperature. 


Current 
limit is trimmed 
above 
7.1A 


to ensure 
adequate 
output 
current 
and 


controlled 
short-circuit 
current. 
On- 


chip 
thermal 
limiting 
provides 
protec- 
tion against 
any combination 
of 


overload 
that would 
create 
excessive 
junction 
temperatures. 


The LX8584/84A 
are available 
in both 


the through-hole 
versions 
of the 
industry 
standard 
3-pin 
TO-220 
and 
TO-247 
power 
packages. 
The LX1431 Programmable 
Reference 
in conjunction 
with 
the LX8584 7A LOO 


offer 
precision 
output 
voltage 
(see 
application 
below) 
and are ideal 
for use 
in VRE applications. 


THE ApPLICATION 
OF THE LX8584A 
& LX 1431 
IN A 


75 
& 
166MHz 
P54C 
PROCESSORS 
USING 
3.3V 
CACHE 


220~F 
10Y 
low ESR 
[,-om 
Sonya 


O.I~F 
50Y 
SGND 
FGND 
5 
6 


Vo 
3.50 
3.38 


JP1 


Short 
Open 


TYPICAL APPLICATION 


120/166MHz, 
VRE, 3.3V Cache 
75/90/1 00/133MHz, 
STND, 3.3V Cache 


(See~~b'::e1owl 
~S:_E_~~_¥~_~~~_~VfTY 


3x 
330~F,6.3Y 
lowESR 
Oscon Type 


from Sonya 
100~Fx 6 
10Y 
AVXTYPE 


TPS 


Thick traces represent 
high current 
traces which 
must be low resistance 
/ low 


inductance 
traces 
in 
order 
to 
achieve 
good 
transient 
response. 


1.5 


~P 
Load 
~ 


'iii.~ 
!!~is 
1.0 


'5So 
:>0~ 
:>Q, 
.5 


0.5 
0 


• 
GUARANTEED 
1% VOLTAGE 
ACCURACY 
OVER TEMPERATURE (LX85848) 


• 
GUARANTEED 
< 1.2V 
HEADROOM 
AT 7A 
(LX8584A) 


• 
GUARANTEED 
< 1.4V 
HEADROOM 
AT 7A 


(LX8584/848) 


• 
OUTPUT 
CURRENT OF 7A MINIMUM 
D FAST TRANSIENT RESPONSE 
D 1% VOLTAGE REFERENCEINITIAL 
ACCURACY 


D OUTPUT SHORT CIRCUIT PROTECTION 
D BUilT-IN THERMAL SHUTDOWN 


• 
PENTIUM SUPPLIES 


• 
POWER PC SUPPLIES 


• 
MICROPROCESSOR SUPPLIES 


• 
lOW VOLTAGE lOGIC SUPPLIES 


• 
POST REGULATOR FOR SWITCHING SUPPlY 


• 
LXE9001 EVALUATION BOARD FOR 
PENTIUM APPLICATIONS AVAILABLE. 
CONSULT FACTORY 
• 


DROPOUT 
VOLTAGE 
VS. 


OUTPUT 
CURRENT 


T 


A (0C) 
DropoutrPI,,,;, m22C 
~ 
PI~,;c TO~247 
Voltage 
3-pin 
3-terminal 


1.4V 
LX8584-00CP 
LX8584-0OCV 
o to 125 
LX8584B-OOCP 
LX8584B-OOCV 


1.2V 
LX8584A-OOCP 
LX8584A-OOCV 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PROD 
U (T 
0 A TA BOO 
K 
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7A Low DROPOUT POSITIVE ADJUSTABLE REGULATOR 


Power 
Dissipation. 
. 
Internally 
Limited 


Input 
Voltage. 
10V 


Input 
to Output 
Voltage 
Differential.......................... 
10V 


Operating 
Junction 
Temperature 


Plastic (P Package). 
.. 
. 


Storage Temperature 
Range. 


Lead Temperature 
(Soldering, 
10 seconds) 
.. 


.. 
150°C 


.. -65°C to 150°C 
. 
300°C 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 


to Ground. 
Currems 
are positive 
into, 
negative 
out of the specified 
terminal. 


MaRtY_ 
N.j.li?- 


MI.lw_ 
.,'W- 


Junction 
TemperaLUre 
Calculation: 
T1 = TA 
+ (PI) x aJA)· 


The 8JA numbers are guidelines 
for the thermal performance 
of the device/pc-board 
system. 
All of the above 
assume no ambient 
aieflo\v. 


~OTA8ISV~: 
~ 


~=- 
-==--==--==--=:~:~ 


PPACKAGE 
(Top View) 


[C00'F"''''- 


3 
v. 
o 
2 
v~ 


I 
ADJ 


V PACKAGE 
(Top View) 


(Unless otherwise 
specified, 
these specifications 
apply 
o\'er the operating 
ambienllemperalures 
for the LX858-!81A/84BC 
with aoe STA:5: 
]25°(; 
V1N- 


Vo = 3V; 10 = 7A. 
Low duty cycle pulse testing techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 
• 
..mm..• 


Parameter 
Test Conditions 
LX8584/84A184B 


Reference Voltage 
l.X8584/84A 
V, 
10= 10rnA, T. = 25°C 
1.238 
1.250 
1.262 
V 


10mA 510 5 7A, 1.5V 5 (V,N - Yo), V,N 5 7V, P5 PMAX 
1.225 
1.250 
1.275 
V 


l.X8584B 
10mA 510 5 7A, 1.5V 5 (V,N - Yo), V,N 5 7V, P5 PMAX 
1.238 
1.262 
V 


Line Regulation (Note 2) 
dV, (IN) 
10 = 10rnA, 1.5V 5 (V,N - VOOT)' V••5 7V 
0.035 
0.2 
% 


load Regulation 
(Note 2) 
dV, (l) 
V•• - V0 = 3V, 10rnA 5 10 5 7A 
0.1 
0.5 
% 


Thermal Regulation 
d Vo(P) 
T. = 25°C, 20ms pulse 
0.01 
0.02 
%NI 
Ripple Rejection 
(Note 3) 
Vo = 3.3V, f =120Hz, Cour= 100~f Tantalum, V,N = 5V 


CADJ = 10~F, T. = 25°C, 10 = 7A 
60 
83 
dB 


Adjust Pin Current 
IADJ 
55 
100 
~ 


Adjust Pin Current Change 
,1IAOJ 
10mA 510 5 7A, 1.5V 5 (V,N - Yo), V,N 5 7V 
0.2 
5 
~A 
Dropout Voltage 
l.X8584A 
t:,v 
,1VREf= 
1%,10= 
7A 
1.1 
1.2 
V 
l.X8584/84B 
,1VREr= 
1%,10= 
7A 
12 
1.4 
V 
l.X8584/84B 
,1VREr=1%,lo=6A 
1.1 
1.3 
V 
Minimum load Current 
10M'N 
V1N ~ 
7V 
2 
10 
mA 


Maximum Output Current (Note 4) 
100MAXI 
1.4V 5 (VIN - VOOT)' V,N 5 7V 
7.1 
8 
A 


Temperature Stability 
d Vo(T) 
0.25 
% 


Long Term Stability 
dVo (t) 
T. _ 125°C, 1000 hrs 
1 
% 


RMSOutput Noise (% ofVo) 
VORMS 
T. = 25°C, 10Hz 5 f 510kHz 
0.003 
% 


NOle 2. 
Regulation 
is measured 
at constant 
junction 
temperature. 
using pulse testing with 
a low duty cycle. 
Changes in output 
vohage due to 
hearing effects are covered 
under 
the specification 
for thermal 
regulation. 


Note 3. 
These parameters, 
although 
guaranteed, 
are nOl tested in production. 


Note 4. 
10 (MAX) is measured 
under the condition 
that Vo is forced 
below 
its nominal 
value by 
lOOmV. 


OLINFfNITY 
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Pcntium 
is a fcgiSICf(.-d 
u'OIdcmark 
of 
Intel Cnrporahon. 
Pow(.-r PC is 3 regiSlcrcd 
lradcl1IJrk 
of Apple Computcr 
Corp 


The LX8585/85A are low dropout 
three 


terminal adjustable regulators with a mini- 
mum of 4.6A output current. 
Pentium 
and Power PC~applications requiring fast 
transient response are ideally sllited for 
this product 
family. 
The LX8585A is 


guaranteed to have 
< 1.2V at 4.6A, 
while the LX8585 are specified for lAY, 
making them ideal to provide well regu- 
lated outputs of 2.5V to 3.6v using a 5V 
input supply. 
Current limit is trimmed above 4.6A to 
ensure adequate output current and con- 
trolled 
short-circllit 
current. 
On-chip 


thermal 
limiting 
provides 
protection 


against any combination of overload that 
would create excessive junction tempera- 
tures. 


The LX8585/85A family is available in 


both the through-hole and surface-mount 
versions of the industry standard 
3-pin 
TO-220 / TO-263 power packages. 


The LX1431 Programmable 
Reference 
and LX8585Aoffer precision output volt- 
age and are ideal for use in VREapplica- 
tions (see application below). For higher 
current applications see the LX8584data 
sheet. 


THE ApPLICATION 
OF THE LX8585A 
& LX 1431 
IN A 


75 
& 166MHz 
P54C 
PROCESSORS 
USING 
5V 
CACHE 


220~F 
IOV 
low 
ESR 
"om 
Sonya 
O.I~F 
50V 
SGND 
FGND 


5 
6 


Yo 
350 
3.38 


JP1 


Short 
Open 


2x 
330~F, 6.3V 
Low ESR 


Oseon 
Type 
from Sonya 


IOO~Fx6 


IOV 


AVXTYPE 
TPS 


TYPICALAPPLICATION 


120/166MHz, 
VRE, 5V Cache 


75/90/1 00/133MHz, 
STND, 5V Cache 


Thick traces represent high current traces which must be low resistance / low 
inductance 
traces 
in 
order 
to 
achieve 
good 
transient 
response. 


• 
GUARANTEED < 1.2V HEADROOM AT 4.6A 
(LX8585A) 


• 
GUARANTEED < lAV HEADROOM AT 4.6A 
(LX8585) 


• 
GUARANTEED < 1.3V HEADROOM AT 3A 


• 
OUTPUT CURRENT OF 4.6A MINIMUM 


o 
FAST TRANSIENT RESPONSE 


o 
1% VOLTAGE REFERENCEINITIAL 
ACCURACY 


o 
OUTPUT SHORT CIRCUIT PROTECTION 


o 
BUILT-IN THERMAL SHUTDOWN 


• 
PENTIUM SUPPLIES 


• 
POWER PC SUPPLIES 


• 
MICROPROCESSOR SUPPLIES 


• 
LOW VOLTAGE LOGIC SUPPLIES 


• 
BATTERYPOWERED CIRCUIT 


• 
POST REGULATOR FOR SWITCHING SUPPLY 


• 
LXE9001 EVALUATION 
BOARD FOR 


PENTIUM APPLICATIONS AVAILABLE. 
CONSULT FACTORY 
• 


T. (DC) 
Dropout 
~ 
Plastic TO-220 
~. 
Plastic TO-263 


Voltage 
3-pin 
_3_- ••p_in 
_ 
o to 125 
l.4Y 
LX8585-00cP 
LX8585-00CDD 


1.2Y 
LX8585A-OOCP 
LX8585A-OOCDD 


Note: 
All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append the letter "1" to part number. 
(i.e. 
LX8585A-OOCDDT) 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


PRODUCT 
DAT·ABOOK 
1996/1997 


4.6A 
Low DROPOUT POSITIVE ADJUSTABLE REGULATOR 


Power Dissipation. 
Input Voltage .. 
Input to Output Voltage Differential 
. 
Operating Junction 
Temperature 


Plastic (P, DO Package) . 
Storage Temperature 
Range. 
. 
. 


Lead Temperature 
(Soldering, 
10 seconds) 
. 


..... Internally Limited 


10V 
10V 


. 
150°C 
........... 
-65°C 
to 150°C 


. ..... 
300°C 
PPACKAGE 
(Top View) 
Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 
to Ground. 
Currents are positive 
into, negative 
out of the specified 
terminal. 


M'·'W· 
_}'W· O 


TA&ISV,,", 


D 


v. 


2 
Your 


I 
ADJ 


DDPACKAGE 


(Top View) 
M'·I&y. 
-}'id' 


Junction 
Temperature 
Calculation: 
T 
J = TA + (Pox 8JA). 
The 8JA numbers 
are guidelines 
for the 


thermal performance 
of the device; pc-board 
system. 
All of the above assume no ambient airflow. 


8JAcan be improved with package soldered to O.5INl copper area over backside ground 
plane or internal power plane. 
8JAcan vary from 20°C/\Y/to > 40°C/W depending 
on 


mounting 
technique. 


(Unless otherwise specified, these specifications apply over the operating ambient temperatures for the LX8585C/85ACwith DOC ~TA:S: 125°C;V1N 
- Vo = 
3V: 10= 
1.6A. 
Low duty cycle pulse testing techniques are used which maintains junction and case temperatures equal to the ambient temperature.) 


• 
maE'1:ll". 


Parameter 
Test Conditions 
LX8S8S/8SA 


Reference Voltage 
LX8585/85A 
V, 
10= 10mA, TA= 25°C 
1.238 
1.250 
1.262 
V 


10mA < 10< 4.6A, 1.5V < (V," - Yo), V," < 7V, P< PMAX 
1.225 
1.250 
1.275 
V 


Line Regulation (Note 2) 
dV,(IN) 
10= 10mA, 1.5V" 
(V," - Your),VIN" 
7V 
0.035 
0.2 
% 


load Regulation 
(Note 2) 
d V, (l) 
V," - Vo = 3V, 10mA < 10< 4.6A 
0.1 
0.5 
% 


Thermal Regulation 
d Vo(P) 
TA= 25°C, 20ms pulse 
0.01 
0.02 
%/W 


Ripple Rejection 
(Note 3) 
Vo = 3.3V, f =120Hz, Cour= 1OO~f Tantalum, VIN = 5V 


CAD)= 10~F, TA= 25°C, 10= 4.6A 
60 
83 
d8 


Adjust Pin Current 
lAD) 
55 
100 
~A 
Adjust Pin Current Change 
L\IADJ 
10mA" 
10" 4.6A, 1.5V" 
(VIN - Yo), V,"" 7V 
0.2 
5 
~ 
Dropout Voltage 
LX8585A 
!!.v 
!!.V", = 1%, 10= 4.6A 
1.1 
1.2 
V 


LX8585 
!!.V", - 1%,10 
- 4.6A 
1.2 
1.4 
V 


L\VREf = 1%, 
10 = 3A 
1.1 
1.3 
V 


Minimum load Current 
1"'M1" 
VIN" 
7V 
2 
10 
mA 


Maximum Output Current (Note 4) 
lOMAX.' 
1.4V < (V," - Your),V,"< 7V 
4.6 
6 
A 


Temperature Stability (Note 3) 
d Vo(t) 
0.25 
% 


long Term Stability (Note 3) 
d Vo (t) 
TA= 125°C, 1000 hrs 
0.3 
1 
% 


RMSOutput Noise (% of Yo) (Note 3) 
VORMS 
TA- 125°C, 10Hz" 
f" 
10kHz 
0.003 
% 


Note 2. 
Regulation is measured at constant junction temperature, using pulse testing with a low duty cycle. Changes in output voltage due 10 heating 
effects are covered under the specification for thennal regulation. 
Note 3. 
These parameters, although guaranteed, are not tested in production. 
Note 4. 
IC>OIAXI 
is measured under the condition that Vo is forced below its nominal value by lOOmV. 
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The LX8586/86A are low dropout three 
terminal adjustable regulators with a 
minimum of 6A output current 
Pentium'" and Power PC applications 
requiring fast transient response are 
ideally suited for this product family. 
The LX8586Ais guaranteed to have < 
t.tV at 6A and the LX8586 < t.3Vat 
6A dropout voltage, making them 
ideal to provide well-regulated outputs 
of 2.5V to 3.6V using a 5V input supply. 
Current limit is trimmed above 6.1A 


to ensure adequate output current and 
controlled short-circuit current 


On-chip thermal limiting provides 
protection against any combination of 
overload that would create excessive 
junction temperatures. 


The LX8586/86A are available in both 


through-hole 
versions of the industry- 
standard, 3-pin TO-220 and TO-247 
power packages. 
Along with the standard ~P supply 
applications, the LX8586 is ideal for 
Pentium'" Pro applications such as GTL+ 
terminators (see application below). 


• 
GUARANTEED < 1.1V HEADROOM AT 6A 
(LX8586A) 


• 
GUARANTEED < 1.3V HEADROOM AT 6A 
(LX8586) 


• 
OUTPUT CURRENTOF 7A MINIMUM 
D FAST TRANSIENT RESPONSE 
D 1% VOLTAGE REFERENCEINITIAL 


ACCURACY 


D OUTPUT SHORT CIRCUIT PROTEGION 
D BUilT-IN THERMAL SHUTDOWN 


• 
GTl+ 
BUS TERMINATORS 


• 
PENTIUM SUPPLIES 


• 
POWER PC SUPPLIES 


• 
MICROPROCESSOR SUPPLIES 


• 
lOW 
VOLTAGE lOGIC 
SUPPLIES 


• 
POST REGULATOR FOR SWITCHING 
SUPPLY 


• 
LXE9001 EVALUATION 
BOARD FOR 
PENTIUM APPLICATIONS AVAILABLE. 
CONSULT FAGORY 
• 


From Silverbox 


Power Supply 


LX8586 
IN 
OUT 


1500fJF 
+ 


Sanyo 


6MV1500GXI 


~24.3n 
-.L1% 


ToGTL+ 
Terminator 


+ 4x 1500fJF 
I 


sanyo 


6MV150OGX 


Dropout 
Voltage 


1.1V 


1.3V 
~ 


Plastic TO-220 
3-pin 


LX8586-00CP 


LX8586A-OOCP 
~ 


Plastic TO-247 
3-terminal 


LX8586-0OCV 


LX8586A-OOCV 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 
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6A Low DROPOUT 
POSITIVE 
ADJUSTABLE REGULATOR 


Power 
Dissipation. 
. 
Internally 
Limited 


Input 
Voltage 
IOV 


Input 
to Output 
Voltage 
Differential. 
10V 
Operating 
Junction 
Temperature 


Plastic (P Package). 
.......................•.................................................... 
1SO°C 


Storage 
Temperature 
Range. 
. 
. 
-6soc to ISO°C 


Lead Temperature 
(Soldering, 
10 seconds) 
. 
..300°C 


Note I. 
Exceeding these ratings could cause damage to the de\'ice. All "oltages are with respect 
to Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 
terminal. 


PPACKAGE 
(Top View) 


M*WE 
N·',iwE 
V PACKAGE 
(Top View) 
Mi·'iiE 
_'iWE 


Junction 
Temperature 
Calcularion: 
TJ:: 
TA + (PI) 
x 8JA). 


The 8JA numbers 
are gUidelines 
for the thermal 
performance 
of the device; pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperatures 
for the LX8586/8586A 
with 
O°C :$; TA $; 125°C; VIN 
- V0 = 


3v; 
10 = 6A. 
Low duty 
cycle pulse testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
lemperature.) 
II 
••1mII1mflI. 


Parameter 
Test Conditions 
LX858618586A 


Reference Voltage 
V, 
10= 10mA, TA= 25°C 
1.238 
1.250 
1.262 
V 


10mA $10 $ 6A, 1.5V $ (V'M- Yo), VIM$ 7V, P $ P""" 
1.225 
1.250 
1.275 
V 


Line Regulation (Note 2) 
dV, (IN) 
10= 10mA, 1.5V«V'M-VouT)' 
V'M< 7V 
0.035 
0.2 
% 


load Regulation 
(Note 2) 
d V, (l) 
V'M- Vo = 3V, 10mA $10 $ 6A 
0.1 
0.5 
% 


Thermal Regulation 
dVo(P) 
TA= 25°C, 20ms pulse 
0.01 
0.02 
%NI 


Ripple Rejection 
(Note 3) 
Vo = 3.3V, f =120Hz, COUT = 1OO~f Tantalum, V'M= 5V 


CAD)- 1O~F,TA= 25°C, 10= 6A 
60 
83 
d8 
Adjust Pin Current 
lAD) 
55 
100 
~A 


Adjust Pin Current Change 
Il.IADJ 
10mA $10 $ 7A, 1.5V $ (V•.•- Yo), VIM$ 7V 
0.2 
5 
~A 
Dropout Voltage 
L.X8586A 
Il.V 
t1VREF= 
1%, lo=6A 
0.9 
1.1 
V 
L.X8586 
t1VREF-1%,lo=6A 
1.1 
1.3 
V 


Minimum load Current 
lotMlN\ 
V•.•$ 7V 
2 
10 
mA 


Maximum Output Current (Note 4) 
IN""" 
1AV $ (V'M- Your),V'M$ 7V 
6.1 
8 
A 
Temperature Stability 
d Vo(T) 
0.25 
% 


long Term Stability 
d Vo (t) 
TA- 125°C, 1000 hrs 
1 
% 


RMSOutput Noise (% of yo) 
VORMS 
TA= 25°C, 10Hz $ f $ 10kHz 
0.003 
% 


Note 
2. 
Regulation 
is measured 
at constant 
junction 
temperature, 
using pulse testing 
Wilh a low dUly cycle. 
Changes in output 
voltage 
due to 


heating 
effects are covered 
under 
the specification 
for thermal 
regulation. 


Note 3. 
These parameters, 
although 
guarameed, 
are not tesled 
in production. 


Note 4. 
'0 
<.\lAX) is measured 
under 
the condition 
that 
"0 
is forced 
below 
its nominal 
value by lOOmV. 
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The LX8586/86A is an easy to use Low-Dropout (LDO) voltage 
regulator. It has all of the standard self-protection features expected 
of a voltage regulator: short circuit protection, safe operating area 
protection and automatic thermal shutdown ifthe device tempera- 
ture rises above approximately 165°C. 


Use of an output capacitor is REQUIREDwith the LX8586/86A. 


Please see the table below for recommended minimum capacitor 
values. 
The regulator offers a more tightly controlled reference voltage 


tolerance and superior reference stability when measured against 
the older pin-compatible regulator types that it replaces. 


The output capacitor is part of the regulator"s frequency compen- 
sation system. Many types of capacitors are available, with different 
capacitance value tolerances, capacitance temperature coefficients, 
and equivalent series impedances. 
For all operating conditions, 


connection of a 220~F aluminum electrolytic capacitor or a 47~F 
solid tantalum capacitor between the output terminal and ground 
will guarantee stable operation. 
If a bypass capacitor is connected between the output voltage 


adjust (AD]) pin and ground, ripple rejection will be improved 
(please see the section entitled "RIPPLE REJECTIOl'l'").When AD] 
pin bypassing isused, the required output capacitor value increases. 
Output capacitor values of 220~F (aluminum) or 47~F (tantalum) 
provide for all cases of bypassing the AD]pin. If an AD] pin bypass 
capacitor is not used, smaller output capacitor values are adequate. 
The table below shows recommended minimum capacitance values 
for stable operation. 


•••••••• 
Dm!III•••• 
~ 
15~F Tantalum, 
1OO~FAluminum 


47~F Tantalum, 220~F Aluminum 


In order to ensure good transient response from the power supply 
system under rapidly changing current load conditions, designers 
generally use several output capacitors connected in parallel. Such 
an arrangement 
serves to minimize the effects of the parasitic 


resistance (ESR) and inductance 
(ESL) that are present 
in all 
capacitors. 
Cost-effective solutions that sufficiently limit ESRand 


ESLeffects generally result in total capacitance values in the range 
of hundreds to thousands 
of microfarads, which is more than 
adequate to meet regulator output capacitor specifications. Output 
capacitance values may be increased without limit. 


The circuit shown in Figure 1can be used to observe the transient 
response characteristics of the regulator in a power system under 
changing loaels. The effects of different capacitor types and values 
on transient response parameters, such as overshoot and under- 
shoot, can be quickly compared in order to develop an optimum 
solution. 


Like almost all IC power regulators, the LX8586/86Ais equipped 
with Safe Operating Area (SOA) protection. The SOAcircuit limits 
the regulator's maximum output current to progressively lower 
values as the input-to-output 
voltage difference increases. 
By 


limiting the maximum output current, the SOA circuit keeps the 
amount of power that is dissipated in the regulator itselfwithin safe 
limits for all values of input-to-output voltage within the operating 
range of the regulator. The LX8586/86ASOA protection system is 
designed to be able to supply some output current for all values of 
input-to-output voltage, up to the device breakdown voltage. 


Under some conditions, a correctly operating SOA circuit may 
prevent 
a power 
supply 
system from returning to regulated 


operation after removal of an interminent short circuit at the output 
of the regulator. This is a normal mode of operation which can be 
seen in most similar products, including older devices such as 7800 
series regulators. It is most likely to occur when the power system 
input voltage is relatively high and the load impedance is relatively 
low. 
When the power system is started "cold", both the input and 


output voltages are very close to zero. The output voltage closely 
follows the rising input voltage, and the input-to-output voltage 
difference is small. The SOAcircuit therefore permits the regulator 
to supply large amounts of current as needed 
to develop the 
designed voltage level at the regulator output. 
Now consider the 


case where the regulator issupplying regulated voltage to a resistive 
load under steady state conditions. 
A moderate input-to-output 


voltage appears across the regulator but the voltage difference is 
small enough that the SOAcircuitry allows sufficient current to flow 
through the regulator to develop the designed output voltage across 
the load resistance. Ifthe output resistor isshort-circuited to ground, 
the input-to-output voltage difference across the regulator suddenly 
becomes larger by the amount of voltage that had appeared across 
the load resistor. 
The SOA circuit reads the increased input-to- 
output voltage, and cuts back the amount of current that it will 
permit the regulator to supply to itsoutput terminal. When the short 
circuit across the output resistor is removed, all the regulator output 
current will again flow through the output resistor. The maximum 
current that tl,e regulator can supply to the resistor will be limited 
by the SOAcircuit, based on the large input-to-output voltage across 
the regulator at the time the short circuit is removed from the output. 
If this limited current is not sufficient to develop the designed 


• 
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voltage across the output resistor, the voltage will stabilize at some 
lower value, and will never reach the designed value. Under these 
circumstances, it may be necessary to cycle the input voltage down 
to zero in order to make the regulator output voltage return to 
regulation. 


Ripple rejection can be improved 
by connecting 
a capacitor 


between the AD]pin and ground. The value of the capacitor should 
be chosen so that the impedance 
of the capacitor is equal in 


magnitude to the resistance of R1 at the ripple frequency. 
The 
capacitor value can be determined by using this equation: 


where: 
C 
'" the value of the capacitor in Farads; 
select an equal or larger standard value. 
FR 
'" 
the ripple frequency in Hz 


R1 
'" the value of resistor R1 in ohms 


At a ripple frequency of 120Hz, with R1 = lOOn: 


C ~ 1 / (6.28 • 120Hz· 
lOOn) = 13.3~F 


The closest equal or larger standard value should be used, in this 
case, 15~F. 


When an AD] pin bypass capacitor is used, output 
ripple 
amplitude will be essentially independent of the output voltage. If 
an AD] pin bypass capacitor is not used, output ripple will be 
proportional to the ratio of the output voltage to the reference 
voltage: 


M = VOuIVREF 


where: 
M 
'" a multiplier for the ripple seen when the 
AD] pin is optimally bypassed. 
VREF 
~ 1.25V. 


Output ripple will be twice as bad as it would be if the AD] pin 


were to be bypassed to ground with a properly selected capacitor. 


The LX8586/86Adevelops a 1.25V reference voltage between the 
output and the adjust terminal (See Figure 2). By placing a resistor, 
R1,between these two terminals, a constant current iscaused to flow 
through R1 and down through R2to set the overall output voltage. 
Normally this current is the specified minimum load current of 
10mA. Because lAD) is very small and constant when compared with 
the current through R1, it represents a small error and can usually 
be ignored. 


lADJ II 


50~AL:; 


Because the LX8586/86Ais a three-terminal device, itis not possible 
to provide true remote load sensing. Load regulation will be limited 
by the resistance of the wire connecting the regulator to the load. 
The data sheet specification for load regulation is measured at the 
bottom of the package. 
Negative side sensing is a true Kelvin 


connection, with the bottom of the output divider returned to the 
negative side of the load. 
Although it may not be immediately 
obvious, best load regulation isobtained when the top of the resistor 
divider, (R1), is connected directly to the case of the regulator, not 
to the load. This is illustrated in Figure 3. If R1 were connected to 
the load, the effective resistance between the regulator and the load 
would be: 


R,.eff ~ R,.' 
(R2;lR1) 


where: 
R,. '" Actual parasitic line resistance. 


When the circuit is connected as shown in Figure 3, the parasitic 


resistance appears as its actual value, rather than the higher R,.dT' 


Connect 
RI to Case 
of Regulator 
Rl 


R, 


~ 
Connect 
R2 
to Lood 
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Even when the circuit is optimally configured, parasitic resistance 
can be a significant source of error. A 100 mil wide PC trace built 
from 1 oz. copper-clad 
circuit board material has a parasitic 


resistance of about S milliohms per inch of its length at room 
temperature. 
If a 3-terminal regulator used to supply 2.50 volts is 
connected by 2 inches of this trace to a load which draws S amps 
of current, a SOmillivoltdrop willappear between the regulator and 
the load. 
Even when the regulator output voltage is precisely 
2.50 volts, the load will only see 2.4S volts, which is a 2%error. It 
is important to keep the connection between the regulator output 
pin and the load as short as possible, and to use wide traces or 
heavy-gauge wire. 
The minimum specified output capacitance for the regulator 


should be located near the regiator package. 
If several capacitors 
are used in parallel to construct the power system output capaci- 
tance, any capacitors beyond the minimum needed to meet the 
specified requirements of the regulator should be located near the 
sections of the load that require rapidly-changing amounts of 
current. Placing capacitors near the sources of load transients will 
help ensure that power system transient response is not impaired 
by the effects of trace impedance. 
To maintain good load regulation, wide traces should be used on 
the input side of the regulator, especially between 
the input 


capacitors and the regulator. 
Input capacitor ESRmust be small 


enough that the voltage at the input pin does not drop below V" ""N) 
during transients. 


where: 
V,N""N' 
" the lowest allowable instantaneous 
voltage at the input pin. 
VOUT 
" the designed output voltage for the 


power supply system. 


VnROpOl"'''''X)''the specified dropout voltage 
for the installed regulator. 


The LX8S86/86Aregulator has internal power and thermal limiting 
circuitry designed to protect the device under overload conditions. 
For continuous normal load conditions, however, maximum junc- 
tion temperature ratings must not be exceeded. 
It is important to 


give careful consideration to all sources of thermal resistance from 
junction to ambient. This includes junction to case, case to heat sink 
interface, and heat sink thermal resistance itself. 


Junction-to-case 
thermal resistance is specified from the IC 
junction to the back surface of the case directly opposite the die. 
This is the lowest resistance path for heat flow. Proper mounting 
is required to ensure the best possible thermal flow from this area 
of the package to the heat sink. Thermal compound at the case-to- 
heat-sink interface is strongly recommended. 
If the case of the 
device must be electrically isolated, a thermally conductive spacer 


can be used, as long as its added contribution to thermal resistance 
is considered. 
Note that the case of all devices in this series is 


electrically connected to the output. 


Example 


Given: V,N = SV 


Vo = 2.8V, 10 = SOA 
Ambient Temp., TA = SO°C 
R.IT ~ 27°C/W for TO-220 
300 ft/min airflow available 


Find: Proper Heat Sink to keep Ie's junction 
temperature below 12S°C." 


Solution: The junction temperature 
is: 


T) = Po (R.fT+ Rae,+ R.,) 
+ T" 


where: Pn 
"Dissipated 
power. 


RafT" Thermal resistance from the junction to the 
mounting tab of the package. 


Rae, " Thermal resistance through the interface 


between the IC and the surface on which 
it is mounted. (l.O°CIW at 6 in-lbs 
mounting screw torque.) 


R." " Thermal resistance from the mounting surface 
to ambient (thermal resistance of the heat sink). 
T, 
"Heat 
sink temperature. 


T~ 


Roll 
Rocs 
RoSA 


First, find the maximum allowable thermal resistance of the 
heat sink: 


• 


Tj- TA 


= 
P 
- (R.)T + Rae,) 
n 
(V'N'''''X'- V0) 10 
(S.OV-2.8V)• S.OA 
11. OW 


_ 12SoC- SO°;= 
_ (2.rCIW 
+ 1.00C/W) 
().OV-2.8V) • ).OA 


= 3.1°C/W 


Next, select a suitable heat sink. The selected heat sink must have 


R"'A~ 3.1°C/W. Thermalloy heats ink 62968 has ROSA 
= 3.0°CIW with 


300ft/min air flow. 


Finally, verify that junction temperature remains within speci- 
fication using the selected heat sink: 


Although 
the device 
can operate 
up to 150°C 
junction, 
it is recom- 


mended 
for 
long 
term 
reliability 
[Q 
keep 
the junction 
temperature 
below 
125°C 
whenever 
possible. 
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PRODUCT 
DATABOOK 
1996/1997 


6A 
Low DROPOUT 
POSITIVE 
ADJUSTABLE REGULATOR 


LX8586/86A 
IN 
OUT 
V'N 


(Note 
A) 


LX8586/86A 
IN 
OUT 
ADJ 


(Note 
A) 


V'N 


R1 
1210 
1% 
(1' 
10pF 
(2 
lOOpF 


'(1 
improves 
ripple rejection. 
Xc should 
be" 
R1 ot ripple 
frequency. 


R2 
3650 
1% 


(1 
lOpF' 


, 
Needed 
if device 
is for from filter capacitors 
. 


•• Vour = 1.25V (1 +~n 


LX8586/86A 


V'N 
IN 
OUT 
5V 
(Note 
A) 
ADJ 
1210 
1% 


10pF 
100pF 


m 
1k 


Output 
3650 
1% 


OLINFINITY 


MICI~()ELECTI\{)NICS 


The LX8587/8587A 
are low dropout 
three terminal adjustable regulators 
with a minimum of 3A output current. 
Pentium* and Power PC* applications 
requiring fast transient response are 
ideally suited for this product family. 
The LX8587A is guaranteed 
to have < 


1.2V dropout 
at 3A and the LX8587 < 


1.3V at the same current, 
making 


them ideal to provide well-regulated 
outputs of 2.5V to 3.6v using a 5V 
input supply. 


Current limit is trimmed above 3.1A 


to ensure adequate 
output current and 
controlled short-circuit current. 
On- 


chip thermal limiting provides protec- 
tion against any combination 
of 


overload that would create excessive 
junction temperatures. 
The LX8587187A are available in 
both 
through-hole 
TO-220 as well as 


TO-263 surface-mount 
packages. 


For higher current applications, 
see 
the LX8585 and LX8584 data sheets. 


1500~F 
+ 


6MV1500GXI 


+ 2x 1500~F 
I 


Sonya 
6MV150OGX 


• 
GUARANTEED 
< 1.2V 
HEADROOM 
AT 3A 


(LX8587A) 


• 
GUARANTEED 
< 1.3V 
HEADROOM 
AT 3A 


(LX8587) 


• 
OUTPUT 
CURRENT OF 3A MINIMUM 
[J FAST TRANSIENT RESPONSE 
[J 1% VOLTAGE REFERENCEINITIAL 


ACCURACY 


[J OUTPUT SHORT CIRCUIT PROTECTION 
[J BUilT-IN THERMAL SHUTDOWN 


• 
PENTIUM SUPPLIES 


• 
POWER PC SUPPLIES 


• 
MICROPROCESSOR SUPPLIES 


• 
lOW 
VOLTAGE lOGIC 
SUPPLIES 


• 
POST REGULATOR FOR SWITCHING 
SUPPLY 


• 
LXE9001 EVALUATION 
BOARD FOR 
PENTIUM APPLICATIONS 
AVAILABLE. 


CONSULT FACTORY. 
• 


Dropout 
~. 
Plastic TO-220 
~. 
Plastic TO-263 
Voltage 
3-pin 
3-pin 
------- 
1.3V 
LX8587-00CP 
LX8587-0OCDD 


1.2V 
LX8587A-OOCP 
LX8587A-OOCDD 


Note: Allsurface-maUl';;p-;'ckag~sare availabl';-'inTape & Reel. 
Append the letter "T"to part number. (i.e. LX8587A-OOCDDT) 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


PRODUCT 
DATABooK 
1996/1997 


Power 
Dissipation 
Input 
Voltage 
... 
Input 
to Output 
VOltage 
Differential. 


Operating 
Junction 
Temperature 


Plastic 
(P Package) 
. 
... 150°C 
Storage 
Temperature 
Range 
. 
-65°C to 150°C 


Lead Temperature 
(Soldering, 
10 seconds) 
. 
..300°C 


Note I. 
Exceeding these ratings could cause damage to the device. All voltages are with 
respect 
[0 Ground. 
Currents 
are positive 
into, negative 
out of the specified 
terminal. 


.................... 
Internally 
Limited 
................... 
IOV 


... 
...........•.•... 
lOV U 


T 


AB 


IS V7: ----===:J 
=:==-===:J:~: 
====·ADJ 


PPACKAGE 
(Top View) 


W8.I&Y* 
M}iW- O 


AB 
IS v"'" 
D 


v," 


2 
v"", 


1 
ADJ 


W',iW- 
• 
.j.'&# 


DDPACKAGE 


(Top View) 


Junction 
Temperature 
Calculation: 
TJ = T" + (PI) x 8JA)· 


The 8JA numbers are guidelines for the [hennal performance of the device/pc-board system. 
All of the above assume 
no ambient 
airflow . 


• With package 
soldered 
to 0.5 in.2 copper 
area over back-side 
ground 
plane 
or internal 


power 
plane, 
8JA can vary from 20°C/W to 40°C \VI, depending 
on mounting 
technique. 


(Unless otherwise 
specified, 
these specifications 
apply over the operating 
ambient 
temperatures 
for the LX8587/87A with O°C .5:TA.5: 
125°C; V1N 
- Vo - 3V; 


10= 3A. Low duty cycle pulse testing techniques 
are used which maintains junction 
and case temperatures 
equal to the ambient 
temperature.) 


• 
mammlmDl. 


Parameter 
Test Conditions 
LX8S8718S87A 


Reference Voltage 
V, 
10; 
10mA, TA; 25°C 
1.238 
1.250 
1.262 
V 


10mA < 10 < 3A, 1.5V'; (V'M- Yo), V'M'; 7V, P < PMAX 
1.225 
1.250 
1.275 
V 


Line RegUlation (Note 2) 
dV, (IN) 
10; 
10mA, 1.5V'; (V,M-VOU')' 
V'M'; 7V 
0.035 
0.2 
% 


Load RegUlation 
(Note 2) 
d V, (L) 
V'M- V0 
; 
3V, 1OmA < 10 < 3A 
0.1 
0.5 
% 


Thermal Regulation 
d Vo(P) 
TA; 25°C, 20ms pulse 
0.01 
0.02 
%NI 


Ripple Rejection 
(Note 3) 
Vo; 
3.3V, f ;120Hz, 
COUT; 
100IJf Tantalum, V'M; 5V 


CAD'; 1OIJF,TA; 25°C, 10; 
3A 
60 
83 
dB 


Adjust Pin Current 
lAD' 
55 
100 
IJA 


Adjust Pin Current Change 
~IADJ 
10mA'; 
10'; 
3A, 1.5V'; (V'M- Vol, V'M'; 7V 
0.2 
5 
IJA 


Dropout Voltage 
!'J.V 
!'J.V",; 1%,10; 
3A 
(LX8587A) 
1 
1.2 
V 


tN", - 1%,10 
- 3A 
(LX8587) 
1.1 
1.3 
V 


Minimum Load Current 
'OIMiNI 
V'M< 7V 
2 
10 
mA 


Maximum Output 
Current (Note 4) 
I",MAX 
1.4V,; (V'M- Your),V'M'; 7V 
3.1 
5 
A 


Temperature 
Stability 
d Vo(T) 
0.25 
% 


Long Term Stability 
d Vo (t) 
TA- 125°C, 1000 hrs 
1 
% 


RMSOutput 
Noise (% of yo) 
VORMS 
TA;25°C, 
10Hz,;f,; 
10kHz 
0.003 
% 


Nme 2. 
Regulation 
is measured 
at constanl 
junction 
temperature, 
using pulse 
testing 
with a low duty cycle. 
Changes 
in output 
voltage 
due to 
heating 
effects 
are covered 
under 
the specification 
for thermal 
regulation. 
Note 3. 
These 
parameters, 
although 
guaranteed, 
are not tested 
in production. 
Note 4. 
IO(MAX) 
is measured 
under 
the condition 
(hat Vo is forced 
below 
its nominal 
value by lOOmV. 


OLINFfNITY 


M 
I C I< () 
E LEe 
T I< () 
N 
, C 5 


The LX8940is a 5Y, low dropout, low 
quiescent current regulator rated for lA 
of output current 
!l can regulate with 


as low as O.4Yheadroom between the 
input and ourput voltages, thus 
minimizing power dissipation. 
In 
addition, it can be used in applications 
where worst case supplies require a 


low input-output differential to maintain 
regulation. 
This feature makes it ideal 


for computer monitors that have to 
comply with energy-efficient / "Green 
PC" programs, where !he input voltage 
drops to only a few tenths of a volt 
above the output when power supply 
enters sleep-mode operation. 


T•• 
25°C 
Co ~ 47~F Electrolytic ~ 
c..:l~F 
" 


YN-5.30Y 
Y 
I 


Y 
U 


• 
2% 
I~TERNALLY 
TRIMMED 
OUTPUT 


• 
OUTPUT 
CURRE~T 
I~ EXCESS OF 1A 


• 
I~PUT-OUTPUT 
DIFFERE~TIAL 
LESS THA~ 
O.4VAT 
1A 
o REVERSEBATTERYPROTECTION 
o 60Y LOAD DUMP PROTECTION 
o -SOY REVERSETRANSIENT PROTECTION 
o SHORT CIRCUIT PROTECTION 
o INTERNAL THERMAL OYERLOAD 


PROTECTION 


o AYAILABLE IN 3-LEAD PLASTIC TO-220 
o DROPS IN MOST LM2940 SOCKETS 


• 
SMALL HEADROOM 
BATTERYAPPLICATIONS 


• 
HIGH EFFICIENCY LINEAR REGULATORS 


• 
POST REGULATORS FOR SWITCHING POWER 
SUPPLIES 


• 
GREEN PC MONITOR 
APPLICATIONS • 


DROPOUT 
VOLTAGE 
Y5. 
OUTPUT 
CURRENT 


YS. 
TEMPERATURE 


500 


! 400 
~ 
.'! 


300 
~.. 
" 
~ 


200 


Q 


100 


0 


T. lOCI r' 
Plastic TO-220 
I_~_~_ 
3-pin 


o to 125 
LX8940CP 


-40 to 125 
LX8940lP 


500 


Output 
Current - (mAl 


FOR 
FURTHER 
IHFORMATIOH 
CALL 
(714) 
898-8121 


Input Voltage (V,N) 
-15V to 26v 


Operating Junction Temperature 


Plastic (P Package) . 
Storage Temperature 
Range. 


Lead Temperature 
(Soldering, 10 seconds) . 


. 
150°C 


......... -65°C to 150°C 


. 
300°C 


~o Tab isG~,R:_O 
: OUTPUT 


~=_. 
=_===_===_===_: 
~~~T 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 
to Ground. 
Currents are positive into. negative out of the specified terminal. Pin 
numbers refer to OIL packagesonly. 


PPACKAGE 
(Top View) 


M"'i9+ 
_4·lw+ 


Junction Temperature 
Calculation: 
T 


J = TA + (PI) 
x aJA). 


The aJA numbers are guidelines for the thermal performance 
of the device/pc-board 
system. 
All of the above 
assume 
no ambient 
airflow. 


1 (INPUT) 


LX8940 
Cl' 
O.lpF T 
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PRODUCT 
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1996/1997 


SV 
Low 
DROPOUT 
REGULATOR 


Parameter 
• 
• 
Input Voltage 
V,N 
Note 2 
26 
V 


Load Current (with adequate heatsinking) 
5 
1000 
mA 


Maximum Line Transient (Load Dump), 
Vo'; 5.5V 
60 
V 


Input Capacitor (V,N to GND) 
0.1 
~F 
Output Capacitor with ESRof 10n max., (VOI1T to GND & V" to GND) 
10 
~F 


Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperatures 
of -qQOC to +125°C 
for LX8940IP, 
and aoc to +125°C 


for LX8940CP; 
VI>,; = IOV, 10 = lA, Colrr "'" 22~F, and 
are for DC characteristics 
only. 
(Low duty cycle pulse 
testing techniques 
are used which 
maintains 


junction and case temperatures 
equal to the ambient temperature.) 


Parameter 
Test Conditions 
LX8940 


Output Voltage 
Vo 
10= OA, TA = 25°C 
4.85 
5 
5.15 
V 


Line Regulation 
/'NOI 
7V ,; V,N'; 
26V, 10= SmA 
10 
50 
mV 


Load Regulation 
t1VOL 
50mA,;10';1A 
10 
50 
mV 
Output Impedance 
(Note 3) 
ro 
100mAoc and 20rnA".,;, fo = 120Hz 
200 
mn 
Quiescent Current 
10 
'0 
,; SmA, 7 ,; V,N ,; 26V 
3 
15 
mA 


10= 500mA 
30 
50 
mA 


10= 1000mA 
115 
180 
mA 
Output Noise Voltage 
(Note 3) 
VOIlMS 
10Hz - 100kHz, 10 - SmA 
150 
~VRMS 


Long Term Stability 
(Note 3) 
20 
mV/1000hr 
Ripple Rejection 
(Note 3) 
R, 
fo - 120Hz, 1VRMS, 10 - 
100mA 
66 
dB 
Dropout Voltage 
/'N 
10= 100mA 
150 
300 
mV 


10 - 500mA 
275 
500 
mV 


10= 1A 
400 
800 
mV 
Current Limit 
I" 
V,N - 26V 
1 
1.2 
A 
Maximum Operational 
Input Voltage 
V1N{MAX) 
26 
31 
V 
Maximum Line Transient 
VIN(T1l:) 
Rc- 100n, T,; 100ms 
60 
V 


II 
• 


, 0LINFrNITY 


MICI{OELECTKONICS 


The advantages 
of using a low-dropout 
regulator such as the 


LX8940is the need for less "headroom" for full regulation, and the 
inherent reverse polarity protection provided by the PNP output 
device. Atypical NPN regulator design requires an input to output 
differential of approximately two volts minimum. 
This is due to 


the 2Vbe + Vcesat of the NPN Darlington used in the output, 
coupled with the voltage drop across the current limit resistor. In 
contrast, the "PNP Regulator" uses a single series pass transistor 
with its single Vcesat, thus the lower input to output voltage 
differential or dropout voltage. 


In some applications the regulator output voltage is used not 


only as a power supply but also as a voltage reference for control 
systems. 
In such cases not just the temperature stability of the 
output is important but also the initial accuracy. 
LX8940fills this 


need as the internal bandgap 
reference is trimmed allOWing a 


typical output voltage tolerance of ±l%. 


To stabilize the outputs and prevent oscillation (perhaps by many 
volts) external capacitors are required. 
The minimum recom- 


mended 
value for the output capacitors is lOlJF, although the 
actual size and type will likely vary according to the particular 
application, e.g., operating temperature range and load. Another 
consideration 
is the effective series 
resistance 
(ESR) of the 


capacitor. 
Capacitor ESR will vary by manufacturer. 
Conse- 
quently, 
some evaluation 
may be required 
to determine 
the 
minimum value of the output capacitors. 
Generally worst case 
occurs at the maximum load and minimum ambient temperature. 
The size of the output capacitor can be increased to any value 
above the minimum 
One possible advantage of this would be to 
maintain the output voltage during brief periods of negative input 
transients 
The output capacitors chosen should be rated for the full range 
of ambient temperature over which the circuit will be exposed and 
expected to operate. 
For example, many aluminum type electro- 
lytic capacitors change values at cold temperatures. 
The effective 
capacitance is reduced and regulator stability is effected. 
Tanta- 


lum capacitors are a good choice for these types of environments. 


The output features fault protection against overvoltage as well as 
a thermal shutdown feature. If the input voltage rises above 33V 
(load dump), the output shuts down automatically. 
The internal 


circuitry is thus protected and the IC is able to survive higher 
voltage transients than might otherwise be expected. The thermal 
shutdown output effectively guards against overheating of the die 
and protects the device from being damaged. 
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The LX8941 is an adjustable, low 
dropout regulator rated for more than 
lA of output current. 
It can regulate 


with as low as o.6v headroom between 
the input and output voltages, at lA 
output current, thus minimizing power 
dissipation. 
In addition, it can be used 
in applications where worst case 
supplies require a low input-output 


differential to maintain regulation. 
This 


feature makes it ideal for some 
processor applications that require 4V 
operation from a 5V supply. 
In 


addition, the LX8941provides an on off 
switch that reduces the Ie quiescent 
current when activated, making it ideal 
for battery operated applications. 


• 
2% INTERNAllY 
TRIMMED OUTPUT 


• 
OUTPUT CURRENT IN EXCESSOF 1A 


• 
INPUT·OUTPUT DIFFERENTIAL lESS THAN 
O.6VAT1A 


lJ 
REVERSEBATIERY PROTECTION 


lJ 
SHORT CIRCUITPROTECTION 


lJ 
INTERNAL THERMAL OVERLOAD 
PROTECTION 


lJ 
AVAILABLE IN 5-LEAD PLASTICTO-220 AND 
SURFACEMOUNT TO-263 


DROPOUT 
VOLTAGE 
VS. 
OUTPUT 
CURRENT 


VS. 
TEMPERATURE 


500 


>" 
.§. 


400 


••tnS 
~ 


300 
.. 
:::J0 
Q. 
200 
e 
Q 


100 


0 


• 


TA l°e) 
~~lastiC 
TO-220 
F-t ~lastic TO-263 
1------ 
)-pJn 
_)_-••p_Jn 
_ 
o to 70 
LX8941CP 
LX8941COD 


Note: 
All surface-mounl 
packages 
are available 
in Tape 
& Reel. 


Append 
the letter "T" to pari number. 
(i.e. 
LXB9"ICDDT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRO 
D U (T 
D A TAB 
0 0 K 
1 9 9 6 / 
1"9 
9 7 


ADJUSTABLE 
Low 
DROPOUT 
REGULATOR 


Input Voltage (V,) . 
Operating Junction 
Temperature 


Plastic (P, DD Package) . 
.. 
ISO°C 
Storage Temperature 
Range 
-65°C to 150°C 


Lead Temperature 
(Soldering, 
10 seconds) 
. 
.... 300°C 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 


to Ground. 
Currents 
are positive 
into, negative 
out of the specified 
terminal. 


."W· 
N}'if?· 
• "if· 
N.}.'W· 


Junction 
Temperature 
Calculation: 
TJ =- T", + (Pn X alA). 


The aJA numbers are guidelines for the thermal performance 
of the de\"ice, pc-board system. 
All of the above 
assume 
no ambient 
airflow. 


fn 


o 


TABIS.G~;l'_D 
_ 


[U===. 
==--:===--:===--:===--::::-:k~r 
V. 


PPACKAGE 
(Top View) 


ON/OFF 


AD! 


GND 


Vo 
V. 


00 
PACKAGE 


(Top View) 


Required if regulator is located for from power supply 
filter. 


Cl" 


O.lflF I 


ON/OFF 
CIRCUIT 


OUTPUT 
VOLTAGE 
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I 
Parameter 
• 
• 
Input Voltage 
VI" 
Note 2 
24 
V 


Load Current (with adequate heatsinking) 
5 
1000 
mA 


Input Capacitor (V••to GND) 
0.1 
~F 
Output Capacitor with ESRof 10n max., (VOUT to GND) 
10 
~F 


Unless otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperature 
of aoe to +125°C 
for LX89-ilCP; 
VIN = lOV, 
10 = IA. 
COIrr 


= 22J-lF, and are for DC characteristics 
only. 
(Low 
duty cycle 
pulse testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 


to the ambient 
temperature.) 


Parameter 
III 


Test Conditions 


AD) Pin Voltage 


Line Regulation 


Load Regulation 
Dropout Voltage 


Current Limit 


Output Noise Voltage (Note 3) 


Long Term Stability (Note 3) 
Ripple Rejection (Note 3) 


Enable Logic Section 


On Threshold Voltage 


On Threshold Current 
Off Threshold Voltage 


Off Threshold Current 


oLfNFINITY 
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(J 
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(J 
N 
J 
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LXM1590 
series 
CCFL 
(cold 
cathode 
fluo- 


rescent 
lamp) 
Inverter 
Modules 
are 
specifi- 


cally 
designed 
for 
driving 
LCD 
back 
light 


lamps 
in 
portable 
computers 
where 


dimmabiliry. 
ultrahigh 
efficiency, 
low 
noise 


emissions, 
reliable 
fail safe design, 
and small 


form 
factors 
are 
critical 
parameters. 
Me- 


chanical 
form 
factors 
and 
electrical 
charac- 


teristics 
can 
be customized 
for 
volume 
ap- 


plications. 
Both 
monochrome 
and 
color 
dis- 


plays 
with 
either 
one 
or two 
lamps 
are sup- 


ported. 


The 
modules 
convert 
unregulated 
DC 


voltage 
from 
the 
system 
battery 
or 
AC 


adapter 
directly 
to 
high-frequency, 
high- 


voltage 
sine 
waves 
required 
to 
ignite 
and 


operate 
CCFL 
lamps. 
The 
module 
design 
is 


based 
on 
a proprietary 
Linfinity 
lC that 
pro- 


vides 
important 
new 
performance 
advances. 


Remarkable 
improvements 
in 
efficiency 


and 
RF emissions 
result 
from 
its single 
stage 


resonant 
inverter 
featuring 
a patent 
pend- 


ing 
,Gurrent 
;;ynchronous, 
Zero 
yoltage 


2witching 
(CS-ZVS) 
topology. 
CS-ZVS 
pro- 


duces 
nearly 
pure 
sine wave 
currents 
in the 


lamp 
enabling 
maximum 
light 
delivery 
while 


reducing 
both 
conducted 
and 
radiated 
noise. 


This 
topology 
simultaneously 
performs 


three 
tasks 
consisting 
of 
line 
voltage 
regu- 


lation, 
lamp 
current 
regulation, 
and 
lamp 


dimming 
in 
a single 
power 
stage 
made 
up 


of 
one 
or two 
pairs 
of 
low 
loss 
FET's. 
The 


FET's drive 
an LC resonant 
circuit 
that feeds 


the 
primary 
of 
a high 
voltage 
transformer 


with 
a sinusoidal 
voltage. 


Required 
Land 
C values 
in the 
resonant 


circuit 
are 
such 
that 
very 
low 
loss compo- 


nents 
can 
be 
used 
to obtain 
higher 
electri- 


cal efficiency 
than 
is possible 
with 
previous 


topologies. 


Two 
module 
versions 
are 
available. 
The 


half 
bridge 
LXM1590 
provides 
peak 
effi- 


ciency 
when 
operated 
with 
less than 
2 watt 


lamps 
at input 
voltages 
above 
6 volts. 
The 


LXM1591 
achieves 
higher 
efficiency 
at 


higher 
output 
power 
levels 
and 
lower 
in- 


put 
voltages 
with 
its 
full 
bridge 
drive 
cir- 


cuit. 


The 
modules 
are 
equipped 
with 
a dim- 


ming 
input 
that 
permits 
full 
range 
bright- 


ness 
control 
from 
an 
external 
potentiom- 


eter, 
and 
a sleep 
input 
that 
reduces 
module 


power 
to 
a few 
microwatts 
in shut 
down 


mode. 


All 
modules 
feature 
output 
open 
and 
short 


circuit 
protection. 


MEASURED 
LIGHT 
OUTPUT 
VS. 
POWER 
INPUT 
FOR L.XM 1590 


AND 
A 
POPULAR 
ROYER 
OSCILLATOR 
INVERTER 
WITH 
DIMMING 
CONTROL 


2.0 
! 
II. 
1.5 
..a:: 
c 
III 
::.. ~ 
)c 
1.0 


.c ~ 
In'" 
:::; 
-; 
0.5 
a...~o 


1.0 
1.5 
2.0 
2.5 


Input Power· Watts 


CCFL~ JKL PIN BF6 25 


V'N ~ lOVoc 


FULL BRIDGE 
DRIVE 


LXM 1591-xxxxx-zz 


• 
35% MORE LIGHT OUTPUT AT 2.5 WADS 


• 
CLOSED LOOp, FULLYREGULATING DESIGN 


• 
4.5V TO 30V INPUT VOLTAGE 
RANGES 


• 
VERSATILE BRIGHlNESS 
CONTROL 
INPUT 


• 
3 MICROAMP 
SLEEPCURRENT 


• 
OUTPUT SHORT CIRCUIT PROTECTION AND 
AUTOMATIC 
OVER VOLTAGE 
LIMITING 


• 
Bmm MAX 
HEIGHT, NARROW 
FOOTPRINTS 


• 
SINGLE SIDED PCB IS SELF INSULATING 


• 
NOTEBOOK 
AND 
SUB-NOTEBOOK 


COMPUTERS 


• 
PERSONAL DIGITAL ASSISTANTS 


• 
PORTABLE INSTRUMENTATION 


• 
AUTOMOTIVE 
DISPlAYS 


• 
DESKTOP DISPLAYS 


• 
AIRLINE ENTERTAINMENT 
CENTERS • 


• 
ULTRA-HIGH 
EFFICIENCY; LINE VOLTAGE 


REGULATION AND 
SLEEP MODE 
EXTEND 


COMPUTER BADERY LIFE 


• 
COOL 
OPERATION 
PERMITS CLOSE 
PROXIMITY TO LCD PANEL WITHOUT 


DISPLAY DISTORTION 


• 
SMOOTH, 
FULL-RANGE BRIGHTNESS 
CONTROL GIVES YOUR PRODUCT A HIGH 


QUALITY 
IMAGE 


• 
LOW EMil 
RFIDESIGN MINIMIZES 
SHIELDING 
REQUIREMENTS 


• 
NARROW, LOW PROFILE STANDARD 
MODULES 
FIT INTO MOST LCD 


ENCLOSURES 


• 
SINGLE SIDED PCB SAVES EXPENSIVE HIGH 
VOLTAGE 
INSULATING 
TAPES 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


CUSTOMIZABLE 
CCFL 
INVERTER 
MODULES 


Input Supply Voltage (V,) 
Output 
Voltage, no load ... 


Output 
Current 
.. 


Output 
Power ... 
Input Signal Voltage, (SLEEP and BRlTE 
Inputs) .. 
Ambient Operating 
Temperature, 
zero airflow. 
Storage Temperature 
Range .. 


................... LXM1590 = -03V to 30V/ LXM1591 = -0.3 to 7.0V 


....... Internally 
Limited to 1900VR.'" 


... 
. 
8.0mAR.'" (Internally 
Limited) 


..... 
. 
4.2W 
...... 
. 
-03V to 65V 


. 
O°C to 60°C 
.. -40°C to 85°C 


I'\ote 1. 
Exceeding these ratings could cause damage LOthe device. All "ahages are with respect to Ground. 
Currents are positive into, negative ouL of 


the specified terminal. 


This module has beell designed to operate over a wide range of input and output conditiolls. 
Howeller, best efficiency and pelformance 


will be obtained if the module is operated under thecolldiliolliisted 
ill the 'R.C' column. Mill. alld Max. columlls indicate values beyond 


which the illverter. although operatiollal, will Ilotfunction 
optimally.- 
• 


Parameter 


Input Supply Voltage 
LXM1S90 
V," 
7 
12 
30 
V 


LXM1591 
4.5 
6.5 
V 


Output 
Power 
Po 
2.5 
4.0 
W 


Brightness Control Input Voltage Range 
VBRITE 
0.8 
2.5 
V 


Lamp Operating 
Voltage 
V,-",p 
240 
500 
650 
VRMS 


Lamp Current 
- Full Brightness 
1o,•• , 
5 
7 
mA,., 


Operating 
Ambient 
Temperature Range 
T, 
0 
60 
'C 


Parameter 


Unless otherwise 
specified, 
these specifications 
apply 
over the recommended 
operating 
conditions 
and 25°C ambient 
temperature 
for the LXM1590, 
1591. 


~ 
M"mf1.Utg' 
• 
_ 
.-Em . 


Full Bright Lamp Current 
I, MAX 
VBRlT,= 2.5 VDOSLEEP= Logic High 
6.2 
6.6 
7.0 
mA 
Minimum Lamp Current 
ILiMIN 
V"'TE= 0.9 Voo SLEEP= Logic High 
2.6 
mA"., 


Lamp Start Voltage 
Ves 
O'C < T, < 60'C 
1300 
VRMS 


Operating 
Frequency 
f~ 
VBRlT,= 2.5VDOSLEEP= Logic High, V," = 12V 
50 
KHz 
Brightness Control 


input Current 


Input Voltage for Max. Lamp Current 


Input Voltage for 50% Lamp Current 


SLEEP Input 


Input Logic 1 
Input Loge 0 


Input Current 
Voltage Reference 


Output Voltage 


Output Current 
Power Characteristics 


Sleep Current 


Electrical Efficiency (calcUlated values) 


V8RITE;;;; 
QVo< 


10 lAMP = 100% 


lo,-",p = 50% 


V," = 5VDC, SLEEP= Logic 0 


LXM1590, V," = 12VD(I10 lAMP = SmA,;" 


LXM1591, V," = 5VDC<10 
lAMP = SmA"., 


oLrNFrNITY 
<, 


MICKOElECTKONICS 


Cl'l1 


CN1-l 


V'N 
CNl-2 


CNl-3 
GND 
CNl-4 


CNl-5 
SLEEP 
Logical high on this pin enables inverter operation. 
Logical low removes power from the module and 
the lamp. 
A floating input is sensed as a logical low and will disable inverter operation. 
If not used, 
connect SLEEPthrough a 33kQ resistor to V" or directly to any voltage between 2.5 and 7V. May be 
used to modulate lamp intensity by varying duty cycle. 


Brightness control input. 
Apply 0.9 to 2.5 volts DC to control lamp brightness. 
Lamp current varies 


linearly with input voltage. 
Open circuit or 2.5V gives maximum brightness. 


Brightness control signal return. For best results do not run V,N power supply current return through this pin. 


Reference Voltage Output. 
2.5V @ 500lJA max. 
For use with external dimming circuit. 
I 


CNl-7 


CNl-8 


Cl'l2 


CN2-1 
High voltage connection to high side of lamp. 
Connect to lamp terminal with shortest lead length. 
Do not 


connect to ground. 


LAMP LO 
High voltage connection 
to low side of lamp. 
Connect to lamp terminal with longer lead length. 
Do not 


connect to ground. 


OLINFrNITY 


MI<.:K()ElECTI.:.ONI( 
S 


Portable computing is dependent on low power flat panel LCD 
display technology. 
Each new shrinking of computer size and 
weight has resulted in exponential market growth. 
New LCD's 
with richer color now promise yet another order of magnitude 
growth 
in notebook 
sized machines. 
Great looking color 


displays need lots of light, more than monochrome displays. The 
power to generate that light must come from the system battery. 
But the battery cannot grow in size and weight, so the conversion 
from battery power to visible light must be made more efficient. 


The LXM1590/1591 modules are the latest evolution in in- 
verter technology and represent the most efficient method yet, 
generating 35%to 6()OAJ 
more light from a CCFLtube than today's 


most popular solutions'. 
Present technologies are based on the 
venerable Royer oscillator circuit enhanced with various types of 
voltage regulator circuits that permit operation from an unregu- 
lated battery input and enable the dimming function needed in 
portable computers. 
Figures 1 and 2 below characterize relative 
efficiency over a broad range of input voltage and at typical one 
and two lamp CCFLoutput power levels. 
Figure 3 compares 
actual light outputs of the LXM1591module at various battery 
power levels with a popular dimmable Royer oscillator based 
solution. The data in Figure 3 was measured in a specially built 
and carefully calibrated fixture using the same physical CCFL 
tube for both circuits. Lamp current and voltage of the test CCFL 
is typical of single tube notebook 
display applications. 
The 
actual amount of light output from the lamp you are using may 
differ from this curve, but the relative increase in performance 
over the Royer based circuit will remain. 


~ 
1.00 


c" 
0.99 
'u 
IE... 
0.98 
~ 
0.97 
.• 
~ 
0.96 


0.95 


0.94 


0.93 
5 
10 
15 
20 


V," - Input Voltage - (V) 


~ 


1.00 


c" 
0.99 
'u 
IE... 
0.98 


"~ 
0.97 
.• 
~ 
0.96 


4.5 
5 
5.5 


V," - Input Voltage - (V) 


YIN = lOY 


CCFL = JKL PIN 
BF6225 


Power 
Inputs 
- Watts 


NOle, 1 Lux = 1 Lmlm' 
= I Lumen/meter' 
= 10.76 foot candles. 


1 See 
t1A New 
and 
Improved 
Control 
Technique 
Gready 
Simplifies 
The 
Design Of Highly Efficient Dimming 
CCFL Backlight 
Inverter 
Circuits". 
Nalbanl, /M1, 1994 


OLINFrNITY 


MICI\.OLLECTI{()NICS 


From Power 
Management 
Logic 


VREF 
V'N 


lAMP HI 
CFL 
BRITE 
LXM1590/91 
TUBE 


SLEEP 
Inside 
lAMP LO 
LCD 
Panel 
AGND 
GND 


Sytem Battery 
(NiCd, NiMH, etc.)l 


I 


SLEEP 
VREF 


V 
Lamp Current (%) = ~ 
x 100 
VR" 


Fram Pawer 
Management 
Logic 


CFL 


TUBE 
R, = lOOk typical, 5k minimum 
R2 = Value optional to determine lowest 
brightness setting 
R2 = 0.5 R, minimum 
'I 


Longest Lead 


S1 
47k 
"Increase" 
~N.O. 


From Logic 
(optional) 


~N.O. 


-=- 
S2 
"Decrease" 
47k 


o S1 & S2 are momentary push buttons, 
normally open contacts. 


o U1 = Dallas Semiconductor DS1669- 
100, lOOk digital pot. 


o R, value optional for choosing dimming 
range: 
for R, = lOOk, Range = 100% to 50% 
for R, = 50k, Range = 100% to 33% 


o R, minimum value is 0.5 RPOT. 


OLINFlNITY 


M 
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PRODUCT 
DATABOOK 
1996/1997 


Logic 
Inputs 


• Drivers are open collector. 
• Run separate ground from driver chip to LXM1590/91 


AGND 
to prevent noise pickup. 


• This scheme may be expanded to 3 or 4 bits for more 


resolution. 


R2 
150k 


V 
Lamp Current (% Full On) = 
;R1TE 
x 100 


REf 


A 
B 
Lamp Current 


52% 
60% 
80% 
100% 


Standard 
f<-1kHz4 
CMOS Gate 


lF1J 


Input Duty 
Cycle 
Lamp Current 


• 100% 


50% 
0% 


100% 
70% 
33% 


Brightness (% Full On) = 
VBRlTE 
x 100 
V", 


• 
100% DC is a logic HI at CMOS 


gate 
input. 


OLINFrNITY 


MICROELECTRONICS 


PRODUCT 
DATABOOK 
1996/1997 


CUSTOMIZABLE 
CCFL 
INVERTER 
MODULES 


1. 
Choose either the half or full bridge version by comparing 
your operating 
conditions 
and efficiency needs to the efficiency curves in Figures 1 & 2. 


2. 
Choose the nominal 
input voltage you will be using, that is. the voltage where you want efficiency to be highest. 
Selections are in L2V increments 
to 


match the L2V/cell potential 
of NiCd and NiMH baneries. 
If a different type of po"'er 
source is being used. select the closest nominal 
voltage. 


3. 
Choose the minimum 
input voltage where full lamp brightness 
is needed. 
For convenience, 
selections 
are in O.9V increments, 
corresponding 
to end 
of discharge 
potential 
for NiCd and NiMH cells. Your selection 
need nol correspond 
to the number 
of cells selected 
for nominal 
voltage input. 


4. 
Specify lamp running 
voltage. 


5. 
Specify maximum 
lamp start voltage. 


6. 
Specify lamp running current. 


7. 
Choose over temperature 
option. 
(See "Over Temperature 
Protection 
Option" Section on Page 3 for complete 
description 
of this option.) 


8. 
Choose mechanical 
configuration 
(-zz) from the specific mechanical 
data sheets below. 


Module Type 
o 
Half Bridge 
Drive 
(7.0V 
to 30V 
Battery 
Voltage) 
1 
Full Bridge 
Drive 
(4.5V 
to 6.5V 
Battery 
Voltage) 


Nominal Input Voltage (4 thru 11 NiMH cells) 


1 
4.8 Voc 
5 
9.6 Voc 


2 
6.0 
Voc 
6 
10.8 
Voc 


3 
7.2Voc 
7 
12.0Voc 


4 
8.4Voc 
8 
13.2Voc 


Minimum Input Voltage 


1 
4.5Voc 
5 
8.1 
Voc 


2 
5.4 
Voc 
6 
9.0 
Voc 


3 
6.3 
VDC 
7 
9.9 
Voc 


4 
7.2Voc 
8 
10.8Voc 


Nominal Lamp Operating Voltage 


1 
250 
VRMS 
5 
450 
VRMS 


2 
300 
VRMS 
6 
500 
VRMS 


3 
350 
VRMS 
7 
550 
VRMS 


4 
400 
VRMS 
8 
600 
VRMS 


Maximum Lamp Start Voltage 


1 
600 
VRMS 
4 
900 
VRMS 
7 


2 
700 
V RMS 
5 
1000 
V RMS 
8 
3 
800 
V RMS 
6 
11 00 V RMS 
9 


Nominal Lamp Operating Current at Full Brightness 


1 
2 mARMS 
5 
6 mARMS 
9 
2 
3 mARMS 
6 
7 mARMS 
0 
3 
4m~ 
7 
10m~ 


4 
5m~ 
8 
12mARMs 


Reserved 


lXM159D 
- 
XT 
DD 
z 
z 


RSVD' 
RSVD' 
I 


RSVD' 
RSVD' 


RSVD' 
RSVD' 


1200 
VRMS 


1300 
VRMS 


1400 
VRMS 


RSVD' 
RSVD' 


Mechanical Configuration 


See following 
Specific 
Data Sheets 
RSVD ~ 
Reserved 
for Special Requirements 


• Note; 
Other 
configurations 
are available. 
If you 
need 
a configuration 
nQL listed above 
please 
call us. 


OLINFINITY 


MICKOELECTI{ONICS 


0.125 
(3.18) Diameter 
Hole, 2 places 
No other holes on board. 


.40 


(10.16) 


4.76 (120.9) 


4.07 (103.8) 


Connector 
CN-2 


Warning!! 


High 
Voltage 


4 


315 
Max. (8) 
tV 
Present 
rn-hnmmmm-m--------r====l------m---m---mm--mnm-;n-n-----m----1mmm-i 
-1-:FJ 
n n = 
n n 
n 
Cb 
I 
I 
C:;;!' 


i 
i 


.031 (0.8) 


Connector 
Pinouts 


CN1-l 
V1N 
CNl-5 
GND 
CN2-1 
lAMP 
HI 
CNl-2 
V1N 
CNl-6 
SLEEP 
CN2-2 
lAMP 
LO 
CNl-3 
Vcc 
CNl-7 
BRITE 
CNl-4 
GND 
CNl-8 
VREF 


OLINFrNITY 


MICI<OELECTRONICS 


·40 
(10.16) 
4.79 (121.6) 


3.88 (98.55) 
• 


Warning!! 
High Voltage 


4 


315 
Max. (8) 
;V Present 


r---mmmm-ummm-mr====l------------mm-m--------------iummm---mju-mm-i 
~: 
FJ 
0 
0 = 
0 
0 
0 
[J;;;;;;;J 
I 
I 
c=::Jj! 
I 
! 


.031 (0.8) 


0.125 
(3.18) Diameter Hale, 2 places 
No ather hales an board. 


Connector Pinouts 


CN1-l 
V1N 
CNl-5 
SLEEP 
CN2-l 
LAMP HI 
CNl-2 
V1N 
CNl-6 
BRITE 
CN2-2 
LAMP LO 


CNl-3 
GND 
CNl-7 
AGND 
CNl-4 
GND 
CNl-8 
VREF 


oLfNFfNITY 


MICKOl:lE( 
TI.:ONICS 


OLINFINITY 


MI(KOElECTKONICS 


The LXM1592/93 series of floating out- 
put drive CCFL (Cold Cathode Fluores- 
cent Lamp) Invetter Modules are specifi- 
cally designed to drive large LCDdisplays 
(11.3" and larger), which are used in note- 
book computers. 
These new inverters 


were specifically designed to reduce the 
leakage currents 
from the lamp to the 
reflector or the metal frame of the pan- 
els. 
The floating output architecture 
of 


these inverters also permits a much wider 
dimming range when compared to non- 
floating designs, and an additional 
10% 


effiCiency improvement is realized. 
Both the LXM1592 and LXM1593 are 
fully customizable (electronically and me- 
chanically) to specific customer require- 
ments. 


The modules convert unregulated 
DC 
voltage from the system battery or AC 
adapter directly to high-frequency, 
high- 
voltage sine waves required to ignite and 
operate 
CCFL lamps. 
The module de- 


sign is based on a proprietary Linfinity IC 
that provides important new performance 
advances. 
Remarkable improvements in efficiency 
and RFemissions result from these single 
stage resonant inverters, featuring a patent 
pending ~urrent ~ynchronous, Zero Yolt- 
age ~witching (CS-ZYS) topology. 
CS- 


ZYSproduces nearly pure sine wave cur- 


rents in the lamp, enabling maximum light 
delivery, while reducing both conducted 
and radiated noise. This topology simul- 
taneously 
performs two tasks including 
line voltage regulation and lamp dimming 
through lamp current regulation. 
These 


two functions are performed 
in a single 
power stage made up of a pair of low- 
loss MOSFETs. The MOSFETsdrive a low 
current 
resonant 
circuit that feeds the 
primary of a high voltage transformer with 
a sinusoidal voltage. 


Required Land 
C values in the reso- 


nant circuit are such that very low-loss 
components can be used to obtain higher 
electrical efficiency than is possible with 
previous topologies. 
Two module 
versions 
are available. 


The half-bridge LXM1592provides peak 
efficiency when operated 
at input volt- 
ages 
above 
7 volts. 
The 
LXM1593 
achieves higher effiCiency at input volt- 
ages above 4.5Y with its full-bridge drive 
circuit. 


The modules 
are equipped 
with a 


dimming 
input that permits 
full range 
brightness 
control 
from 
an external 
potentiometer, 
and a sleep 
input 
that 


reduces 
module 
power 
to 
a 
few 
microwatts in shut-down 
mode. 


Each module features output open and 


short circuit protection. 


HALF-BRIDGE 
DRIVE 


lXM1592-xxxxx-zz 


FULL-BRIDGE 
DRIVE 


lXM1593-xxxxx-zz 


• 
FULlY FLOATING OUTPUT 


• 
35% MORE LIGHT OUTPUT AT 2.5 WAITS 


• 
GREATER EFFICIENCYTHAN GROUNDED 
OUTPUT DESIGNS 


• 
4.5V TO 30V INPUT VOLTAGE RANGES 


• 
VERSATILE BRIGHTNESS CONTROL INPUT 


• 
3 MICROAMP 
SLEEPCURRENT 


• 
OUTPUT SHORT CIRCUIT PROTECTION AND 
AUTOMATIC 
OVER VOLTAGE LIMITING 


• 
8mm IVIAX HEIGHT, NARROW FOOTPRINTS 


• 
MINIMIZE 
THERMOMETER EFFECTS 


• 
MINIMIZE 
LAMP TO PANEL LEAKAGE 


CURRENT 


• 
113" 
LCD PANELS AND LARGER 


• 
NOTEBOOK 
AND SUB-NOTEBOOK 


COMPUTERS 


• 
PERSONAL DIGITAL ASSISTANTS 


• 
PORTABLE INSTRUMENTATION 


• 
AUTOMOTIVE 
DISPLAYS 


• 
DESKTOP DISPlAYS 


• 
AIRLINE ENTERTAINMENT CENTERS • 


• 
ULTRA-HIGH EFFICIENCY,LINE VOLTAGE 
REGULATION AND SLEEPMODE EXTEND 
COMPUTER BAITERY LIFE 


• 
COOL OPERATION 
PERMITS CLOSE 


PROXIMITY TO LCD PANEL WITHOUT 
DISPLAY DISTORTION 


• 
SMOOTH, 
FULL-RANGE BRIGHTNESS 


CONTROL GIVES YOUR PRODUCT A HIGH 
QUALITY IMAGE 


• 
LOW EMil 
RFIDESIGN MINIMIZES 


SHIELDING REQUIREMENTS 


• 
NARROW, LOW-PROFILE STANDARD 
MODULES FIT INTO MOST LCD 
ENCLOSURES 


• 
SINGLE-SIDED PCB SAVES EXPENSIVE 
HIGH VOLTAGE INSULATING TAPES 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Input 
Supply 
Voltage 
(V,N) .. 


Output 
Voltage, 
no load. 
Output 
Current 
.. 


Output 
Power. 


Input 
Signal 
Voltage, 
(SLEEP and BRITE 
Inputs) 
.. 
Ambient 
Operating 
Temperature, 
zero airflow. 


Storage 
Temperature 
Range .. 


. 
. 
LXM1592 
~ -0.3V 
to 30V / LXM1593 
~ -0.3 to 7.0V 


. 
Internally 
Limited 
to 1700V"-,,, 
. 
7.0mA",1S (Internally 
Limited) 


................. 
. 
4.5W 


....................... 
. 
-0.3V 
to 6.5V 
......................................................................... 
. ... O°C to 60°C 


..... 
-40°C 
to 85°C 


Note 1. 
Exceeding these ratings could cause damage to the device. All vohages are with respect 1OGround. 
Currents are positive inlO, negative out of 


the speCified terminal. 


This module has been designed to operate over a wide range oj input and output conditiollS. 
Howeuer, best efficiency 
and perJonnance 


will be obtained if the module is operated under the condition 
listed in the 'R.C' colum n. Min. and Max. columns 
indicate values beyond 
which the inverter, although 
operational, 
will not Junction 
optimally.- 
• 


Parameter 


Input Supply Voltage 
l.XM1592 
V," 
7 
12 
30 
V 


l.XM1593 
4.5 
6.5 
V 


Output 
Power 
Po 
2.5 
4.2 
W 


Brightness Control Input Voltage Range 
VBRITE 
0.8 
2.5 
V 


Lamp Operating 
Voltage 
VIAMP 
240 
500 
650 
VRM, 


Lamp Current 
- Full Brightness 
IOIAMP 
5 
6.5 
mAlI.Ms 


Operating 
Ambient 
Temperature 
Range 
TA 
0 
60 
·C 


Parameter 


Unless otherwise specified, these specifications apply over the recommended operating conditions and 25·C ambient temperature for the LXM1592/1593. 
II. 
M£fmfJiiUnu. 
1mII1mI••• 


Full Bright Lamp Current 
I, MAX 
VB." = 2.5 Vo« SLEEP= Logic High 
5.9 
6.2 
6.5 
mA 


Minimum Lamp Current 
ILl_ 
VB." = 0.8 Vco SLEEP= Logic High 
2.0 
mA..., 


Lamp Start Voltage 
V" 
O·C < TA < 60·C 
1200 
VRMS 


Operating 
Frequency 
fo 
VB"!' = 2.5VO«SLEEP= Logic High, V," = 12V 
70 
KHz 


Brightness Control 


Input Current 


Input Voltage for Max. Lamp Current 


Input Voltage for 50% Lamp Current 


SLEEP Input 


Input Logic 1 
Input Loge 0 


Input Current 
Voltage Reference 


Output Voltage 


Output Current 
Power Characteristics 


Sleep Current 


Electrical Efficiency (calculated 
values) 


VBRITE 
:= 
avO( 


10 
lAMP = 100% 


10 
lAMP = 50% 


V," = 5Vce , SLEEP= Logic 0 
l.XM1592, V," = 12V0« 10 
lAMP = 5mA"., 


l.XM1593, V," = 5Vce, 
10 lAMP= 5m~s 
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C~1 


CN1-l 
V'N 
CNl-2 


CNl-3 
GND 
CNl-4 


CNl-5 
SLEEP 


CNl-7 


CNl-8 


C~2 


CN2-1 


Logical high on this pin enables inverter operation. 
Logical low removes power from the module and 
the lamp. 
A floating input is sensed as a logical low and will disable inverter operation. 
If not used, 
connect SLEEPthrough a 33kn resistor to V,N or directly to any voltuge between 2.5 and 5.5V. 


Brightness control input. 
Apply 0.9 to 2.5 volts DC to control lamp brightness. 
Lamp current varies 


linearly with input voltage. 
Open circuit or 2.5V gives maximum brightness. 


Brightness control signal return. For best results do not run V,N power supply current return through this pin. 


Reference Voltage Output. 
2.5V @ 500lJA max. 
For use with external dimming circuit. 
• 


High-voltage connection to high side of lamp. Connect to lamp terminal with shortest lead length. 
Do not 


connect to ground. 


lAMP LO 
High-voltage connection 
to low side of lamp. 
Connect to lamp terminal with longer lead length. 
Do not 
connect to ground. 
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This section discusses some general topics in testing and evalu- 
ating Cold Cathode Fluorescent Lamps (CCFL) along with the 
inverters that drive them as they are used in active and passive 
matrix LCDdisplays. 
In particular, this discussion will concen- 


trate on the testing of the Current Synchronous 
Zero Voltage 


Switching Inverter. 


The past two years have seen a rapid change in the types of 


available LCD displays, as well as their lighting and invelter 
systems. 


Significant strides have been made in the light transmission 
efficiencies of the optical systems in addition to efficiency gains 
in their lighting and inverter systems. 
At the same time, some 


of these improvements, 
especially in the reflector and lamp 
housing systems, now pose difficulties when driving these lamps. 


The discussion which follows will examine lighting charac- 
teristics of the CCFL'sand experimental data which can be used 
to determine the duration of time that it takes for the light out- 
put from the CCFLto stabilize. 
In addition, light output effi- 


ciency calculation 
methods 
will be presented 
that can help 


sort out various efficiency claims from different inverter manu- 
facturers. 
As part of the following discussion, the parasitics of the 


CCFL!Panel system will be modeled and SPICEsimulations will 
reveal the current profile in the lamp. 
Finally, actual perfor- 


mance data will be presented 
comparing 
non-floating versus 


floating secondaries, with an analysis of this data. 


The duration of time that it takes for the light output to stabilize 
must first be determined before any meaningful measurements 
can be made. This is important when trying to maintain consis- 
tency between 
measurements, 
and is also important in mini- 


mizing the required testing time. 


Several factors affect the light output of the CCFL's,such as 


operating current waveshape 
and frequency, proximity of the 


lamp to conducting surfaces, inverter output configuration, and 
ambient temperature, among other things. In addition, the newer 
lamps have very small diameters and operate at higher gas pres- 
sures. 
It appears that this makes these lamps electrically more 


unstable. 


In order to determine 
the time required 
to reach steady 
state for a particular lighting system in this test, a completely 
automated data acquisition system has been set up that is ca- 
pable of taking light output data at uniform time intervals. The 
power supply, the ammeter and voltmeter are all controlled by 
the computer. 
The photometer's 
RS-232 port is connected 
to 


the RS-232 port of the computer. 
Figure 1 shows a block dia- 
gram of this setup. 


With this setup, the calculation of the power input and effi- 
ciencies is greatly simplified, because automation and data gath- 
ering consistency are assured. 


LCD Panel 
r---------------~ 
: 
photo Sensor - 
: 


I 
Middle of Screen 
I 
I 
I 


I 
I 
I 
I 
I 
I 
I 
J1803 
I 
I 
I 
I 
I 
___ 
J 


100 samples are taken from a system at 3 second intervals 
consisting of the following: 


1. Lamp type: 560Vrms Operating at 5-6mA. 
2. Inverter 
type: Half-bridge 
floating 
output 
CS-ZVS 
inverter at 10V input. 


3. Lamp is housed in a 11.3" active matrix LCD panel. 
4. The panel is laid flat on a desk with the photometer 
placed at the center of the panel. 


The result of these measurements is shown in Figure 2. This 


figure shows the initial turn-on profile of the lamp under spe- 
cific environmental 
conditions. 


FIGURE 2 - 
INITIAL 
TURN-ON 
CHARACTERISTICS 
OF THE 


CCFL IN A HIGH-EFFICIENCY 
11.3" 
LCD PANEL 
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The rapid increase of light output during the first few seconds 
of this test is due to the fact that mercury vapor inside the CCFL 
reaching steady state concentration. 
The continual increase of 
light output from the lamp at a slower rate is a result of the 
thermal time constants of the system. 
Essentially, as the lamp 


gets warmer, it tends to become more efficient. 


Figure 3 shows the light output efficiency of the system as 


calculated by using the following formula. 


Eff ~ 
Light Out (Nits) 
Power In (Watts) 


FIGURE 
3 
- 
LIGHT 
OUTPUT 
EFFICIENCY 
PROFILE DURING 


INITIAL 
TURN ON 


Figure 3 clearly shows the increase in efficiency as the lamp 


in the panel is self heating. 
This graph also shows that 303 
seconds is not a sufficient amount of time for this system to 
reach a steady state. Figure 5 shows what the reqUired amount 
of time is for this system to reach a steady state. 
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FIGURE 
4 
- 
INVERTER POWER 
INPUT 
PROFILE 


DURING 
INITIAL 
TURN ON 


Figure 4 shows the inverter power input profile during ini- 


tial turn on. 
It is interesting to note that, when the inverter is 
first turned on, the input power is lower. This is a result of the 
higher impedance of the lamp. It takes a finite amount of time 
for the mercury to fully vaporize, thereby reducing the imped- 
ance of the lamp and permitting it to reach a steady state in 
terms of power. 


Figures 5 and 6 show the above-mentioned 
system at a 
slightly different input power taken at a different time than the 
previous graphs. 
The light output and efficiency data is prob- 


ably different because of a different ambient temperature. 
The 
sampling interval for these graphs was set at 10 seconds. 
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FIGURE 
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LIGHT 
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FIGURE 6 
- 
LIGHT 
OUTPUT 
EFFICIENCY VERSUS TIME AT 


INITIAL 
TURN ON, 
10sec 
SAMPLING 
PERIOD 


Based on the graphs of Figures 5 and 6, it can be determined 
that this system reaches steady state in approximately 
17 min- 


utes. 


Almost all power conversion devices lose some effiCiencywhen 
operated at voltages beyond their nominal values. In order to 
investigate the effect of input voltage variation on the light out- 
put efficiency, the input voltage to the inverter has been varied 
from its minimum to its maximum operating condition. 
The 
results of this effort are shown in Figures 7 and 8. 


The total input power increases by approximately 
200mW 
when input voltage is increased from JOVto 20V. This corre- 
sponds to a light output efficiency change of 5.8%. This effi- 
ciency degradation is, of course, smaller when the input volt- 
age is from JOVto 14V, as is the case in most systems, where 
the efficiency change is only 2.8%. The higher input voltages 
depicted in Figures 7 and 8 correspond 
to operating from an 
AC power source. 


Figure 9 shows the light output regulation versus input volt- 
age. This graph shows the excellent light output (line) regula- 
tion characteristic of a CS-ZVSinverter with the floating output. 
The total line regulation is only ±O.23% because 
of this the 
purity of the lamp drive current as well as the tme load current 
sensing capability of this circuit. 
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FIGURE 
7 
- 
LIGHT 
OUTPUT 
EFFICIENCY VERSUS 


INPUT VOLTAGE 
FIGURE 
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LIGHT 
OUTPUT 
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All the information discussed thus far can be very useful 


when trying to design the power subsystem. 
The minimal de- 
crease in efficiency of the CS-ZVSinverter enables the system 
designer to have a relatively wide operating input voltage range 
without a significant efficiency penalty. 
The inverter is normally designed for the minimum battery 
voltage. Efficiency is optimized when the minimum operating 
voltage is as close as possible to the nominal operating voltage. 


Significant efficiency improvements 
have been made to the 
optical systems of newer, larger LCD panels, panels that are 
typically 11.3"inches and larger. However, these improvements, 
including improvements 
in the lightpipe, the reflector and the 
CCFL itself, have caused increased leakage currents from the 
lamp to the reflector and/or panel's metal frame. 
This condi- 
tion results in degraded 
light output 
and reduced 
dimming 


ranges, when used with backlight inverters equipped with non- 
floating (or grounded) high voltage sides. Further compound- 
ing the leakage current problem is an increase of the operating 
voltages of CCFL's,with some lamps requiring as high as 650V~'" 
to operate. 


In a non-floating or grounded 
inverter, the output of the 
high-voltage transformer is referenced 
to ground, 
permitting 


leakage currents to circulate between 
the panel, the system 


ground and the inverter ground. 
In order to address these 


leakage currents, a new inverter configuration 
has been de- 
signed by Linfinity, which uses a floating output drive, coupled 
with Linfinity's patent pending CS-ZVStechnology. 
Generally speaking, in a floating output drive, the high-volt- 
age side of the inverter transformer is not referenced to ground 
and, therefore, interrupts the path of the leakage currents, pre- 
venting them from flOWinginto the system ground. 
Because 
the LinfinityLXM1592and LXM1593are configured with a unique 
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FIGURE 10 
- 
NON-FLOATING 
OUTPUT 
CONFIGURATION. 


C" 
THROUGH 
CpN REPRESENT DISCRETIZED 
DISTRIBUTED 
PARASITIC 
CAPACITANCE 


combination of Linfinity's floating output architecture and CS- 
ZVS technique, they significantly reduce the leakage currents 
from the lamp to the reflector of the metal frame of the panel, 
further improving the efficiency of these newer inverters over 
non-floating, or grounded designs. The LXM1592and LXM1593, 
equipped 
with the Linfinity floating output drive architecture, 
yield an additional 10% improvement in light output and also 
permit a wider dimming range, resulting in a more uniformly- 
lighted, as well as more efficient and brighter panel. 
Linfinity's 
floating output drive scheme, which currently is the only de- 
sign which senses the secondary side lamp current, achieves 
very accurate lamp current regulation and, as such, is unique 
and superior even to other floating output implementations. 


Non-Floating 
Configuration 


Figure 10 shows the electrical configuration of a non-floating 
drive. 
In this system, the CCFLcurrent is being sensed with a 
resistor referenced to the inverter ground. 
The panel, along 
with the reflector, is also electrically "tied" to the inverter ground. 
A "thermometer effect" (or brightness gradient) is created 


when the parasitic capacitance and the reflector are diverting 
useful current from the lamp to ground. 
This effect is very 
intense in some of the newer panels because the reflector is 
metal or metal-coated plastic or is situated very close to the 
panel itself. An additional side effect of this leakage is a marked 
reduction of efficiency. 


The folloWing experiment was performed in order to quan- 
tify this capacitance. 
A lamp was broken at both cathode ends 
and an AWG#18bus wire was inserted through the tube. 
This 
assembly was then placed in the cavity of a metal reflector and 
the capacitance was measured using a standard RLC bridge. 
The measured parasitic capacitance was approximately 
15pF. 
Normally this capacitance is distributed along the length of the 
tube. Also, the lamp wiring formed a parasitic capacitance with 
the metal frame, which in this case was about 14pF. 


With the above information, a simple discrete distributed 
electrical model was constructed to help analyze the system. 
This electrical model of the non-floating configuration is shown 
in Figure 11. 


The parasitic shunt capacitors shown as CP,-CpN produce a 
current gradient across the length of the lamp that results in the 
"thermometer effect" that exhibits itself as a brightness gradi- 
ent. 
In extreme cases, this exhibits itself as partial lighting of 
the lamp with the "hot" side of the lamp being the brightest. 
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FIGURE 
11 
- 
NON-FLOATING 
OUTPUT 
CONFIGURATION. 


ELECTRICAL 
MODEL 
OF LAMP 
THAT 
SHOWS 


THE CURRENT PROFILE AS A RESULT OF THE 


PARASITIC 
SHUNT 
CAPACITANCE 


In order to study the effects of the parasitic capacitance, 
the 


lamp was divided into 20 identical segments, consisting of both 
resistive and capacitive elements. 
Assuming a full brightness 
operating impedance of 100KQ, each individual resistive ele- 
ment would be 5KQ and each capacitance would be 0.75pF. 
The circuit then was solved by using a circuit simulator, such as 
SPICE. The capacitance of the wiring in the non-floating drive 
was inconsequential 
and was ignored. 
The accuracy of the 


above model is thought to be limited because of the nonlinear 
nature of the lamp impedance along the lamp length as a result 
of the thermometer effect (resulting in impedance modulation). 
Figure 12 shows the result of SPICE simulation on the 20 


element model. 
Impedance 
was adjusted for 600v and 6mA 


operation. 
This graph shows the variation of the current flow 


in the resistive elements of the lamp that produces light output. 
Furthermore, it shows that the current is higher at the "hot" end 
of the lamp by 2.4%. The effect of this is minimal light non- 
uniformity from one end of the lamp to the other. This is also 
apparent in the real circuit. 


FIGURE 
12 
- 
CURRENT GRADIENT 
ASSUMING 
20 
ELEMENT 


ANALYSIS. 
FULL BRIGHTNESS 


Figure 13 shows the result of SPICEsimulation on the above 
20 element model when the lamp is dimmed to 1/3 brightness. 
Impedance was adjusted in this case for 600v and 2mA opera- 
tion. The current differential in this case was 20%. The conse- 
quence of this is that the brightness change from one end of the 
lamp to the other will likely be more than 25%, a variance 
which is clearly visible to the human eye. 


FIGURE 
13 
- 
CURRENT GRADIENT 
ASSUMING 
20 
ELEMENT 


ANALYSIS. 
ONE-THIRD 
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Figure 14 shows the electrical configuration 
of a floating 


drive. In this system, the CCFLcurrent is being sensed either in 
the primary side of the high-voltage transformer or at the sec- 
ondary side. 
The panel and the reflector are electrically con- 


nected to the primary side (of Tl) inverter ground. 
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Figure 16 shows the result of SPICEsimulation on the circuit 
of Figure 15, again with a 20-element model. 
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Electrical Model of the lamp 
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FIGURE 16 
- 
CURRENT GRADIENT 
WITH 
FLOATING 


DRIVE MODELING 


The total current deviation in this case is 0.7%. Although 


this a small deviation, it is expected that in a real physical cir- 
cuit, the difference would be higher as a result of other un- 
modelled parasitics and lamp non-linearities. 
Figure 17 shows the simulation results for the dimmed case 


of the floating drive. The total current deviation in this case is 
6.1%. 
Thus, the floating drive introduces a smaller brightness 


gradient than the non-floating drive, resulting in a more uniformly 
lighted panel. 
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FIGURE 17 
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A series of measuremenlS were made to determine the perfor- 
mance of the previously used inverter with non-floating output. 
The exact same componenls were used to make the compari- 
son. 


The light out versus time test was first run to determine at 


which point the light output reaches a steady state. Figure 18 
shows the results of this test in graphical form. 
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FIGURE 
18 
- 
LIGHT 
OUT VERSUS TIME AT INITIAL 
TURN ON 


FOR NON-FLOATING 
INVERTER 


The light out effiCiency versus time curve then has been 


calculated by using the light out and the power input data (Fig- 
ure 20). The results of this effort are shown in Figure 19. As 
expected, 
light out efficiency improves as the lamp warms up 


reaching a maximum value of 38.86 Nits/Watt. 
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Table 1 summarizes the performance differences between the 
floating and non-floating drive configurations evaluated in the 
testing discussed above. 
As has been seen, the performance 


gains strongly depend on the physical configuration of the lamp 
and the reflector assembly. 
One of the panels that was tested 


exhibited higher leakage, along with a significant improvement 
in the dimming range and the thermometer visual effect. The 
improvement in efficiency between floating versus non-floating 
in this case was 20%. 
Of course, as is usually the case, improvements 
in perfor- 


mance often come with an increase in circuit complexity. While 
inverters employing floating output design tend to be some- 
what more complex, because of the advantage realized through 
their use, they often are the most optimum or only viable way 
to drive the latest generation LCDpanels. 


The Current Synchronous Zero Voltage topology employed 
in the inverters manufactured 
by Linfinity Microelectronics is 


used in floating designs that exhibit "True Current Sense", i.e. a 
reflection of the actual lamp currenl is being sensed to provide 
superior lamp currenl regulation. 
This can be cOnlrasted with 


the average primary current sense of Buck-Royer oscillator- based 
inveners. It is noteworthy that the efficiency gains of the single- 
power stage CS-ZYStopology compared to the double power 
stage Buck-ROYER combinations is more that 200!<l. 
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, 
Parameter 
Floating 
Non-Floating 
Improvement 
over 
Non-Floating 


3.175 
Watts 


154.3 
Nits 


41.5 
NitslWatt 


0.7% 
6.1% 


at 
at 


Full Bright 
1/3 Dimmed 


To 50% of full 


Brightness 
Current 


3.726 
Watts 


144.8 
Nits 


38.86 
NitslWatt 


2.4% 
20% 


at 
at 
Full Bright 
1/3 Dimmed 


To 65% of full 
Brightness 
Current 


-0.3% 


6.56% 


6.8% 


242% 


at 


Full Bright 


227% 


at 


1/3 Dimmed 


Note 
1. 
This refers to the max and min currents in resistive elements 
of the 20 element 
analysis. 
The parasitics used did not pertain 
exactly 
(Q the 11.Y 
LCD panel used to make the measurements. 
The results are provided 
for comparison 
purposes. 
It is expected 
that the parasirics of the panel 


used to make 
the light measurements 
are lower 
than those depicted. 
NOle 2. 
Dimming 
range here is defined 
as the point where 
a visible l!thermometer" 
effect just takes place. 
• 


Several new ways for testing CCFL's and inverters have been 
presented. 
The emphasis throughout these tests has been on 
how to make fair comparisons. 
To that end, a method has been 
presented that makes certain that the light output has reached 
steady state with all inverters tested, thus guaranteeing fair com- 
parisons. 


The lamp/reflector parasitics were modeled and the lamp 


current profile was calculated based on these models. 
This 


gave insights on the effect of the parasitics either when the 
lamp is at full brightness or dimmed. Both the non-floating and 
floating inverter designs were considered and analyzed. 


The use of a floating lamp architecture resulted in approxi- 


mately a 6.8% improvement in light output effiCiency when it 
was compared to a non-floating design. 
The dimming range 


with the floating drive was also better by more than 15%. 


The comparison between the floating versus the non-float- 


ing drive designs were presented in tabular form for easy evalu- 
ation. 
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Sytem Battery 


(NiCd, NiMH, etc.)l 


From Power 
Management 
Logic 


From Power 
SLEEP 
V'N 


Management 
VREF 


LAMP HI 


Logic 
- 
R, 
BRITE 
CFL 
- 
LXM1592/93 
TUBE 


R2 


LAMP LO 'I 
AGND 
GND 


Longest Lead 


CFL 
TUBE 


Inside 


LCD 
Panel 


lAMP LO 


GND 


V 
Lamp Current (%) = ~ 
x 100 
V"F 


R, = 1OOktypical, 5k minimum 
R, = Value optional 
to determine 
lowest 
brightness setting 
R, = 0.5 R, minimum 


+5V 
+5V 


S1 
Ul 
47k 
"Increase" 
~N.O. 
UC 
RH 
- 


From Logic 
- 


(optional) 
D 
RW 


~N.O. 
R, 


DC 
RL 
- 
S2 
- 


"Decrease" 
47k 


o 51 & 52 are momentary 
push buttons, 
normally open contacts. 


o U 1 = lOOk digital 
pot. 


o R, value optional 
for choosing dimming 
range: 


for R, = lOOk, Range = 100% to 50% 
for R, = 50k, Range = 100% to 33% 


o R, minimum value is 0.5 Rl'Or 


+5V 


FIGURE 23 
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R, 
lOOk 


• Drivers are open 
collector. 
• Run separate 
ground 
from driver chip to LXM1592/93 


AGND 
to prevent 
noise pickup. 


• This scheme 
may be expanded 
to 3 or 4 bits for more 


resolution. 


V 
Lamp Current 
(% Full On) = 
~RrrE 
x 100 


REF 


Logic 


Inputs 
B 


Standard 
I-lkHZ4 
CMOS Gate 


lFli 


Brightness 
(% Full On) = 
VBRlTE 
x 100 
VREF 


52% 
60% 
80% 
100% 


• 


Input Duty 
Cycle 
Lamp Current 


• 100% 


50% 
0% 


100% 
70% 
33% 


• 
100% DC is a logic HI at CMOS 
gate input. 
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1. 
Choose either the half or full-bridgeversion by determining your operating conditions. See Recommended Operating Conditions Table. 


2. 
Choose the nominal input voltageyou willbe using, that is,the voltagewhere you want efficiencyto be highest. Selectionsare in 1.2Vincrements to 
match the 1.2V/cellpotential of NiCdand NiMHbaneries. [fa differenttype of power source is being used, select the closest nominal voltage. 


3. 
Choose the minimum input voltage where fulllamp brightness is needed. For convenience, selectionsare in O.9Vincrements,corresponding to end 
of discharge potential for NiCdand NiMHcells. Your selection need not correspond to the number of cells selected for nominal voltage input. 


4. 
Specifylamp running voltage. 


5. Specifymaximum lamp start voltage. 
6. 
Specifylamp running current. 


Module 
Type 


2 
Half-Bridge Drive (7.0V to 30V Battery Voltage) 
3 
Full-Bridge Drive (4.5V to 6.5V Battery Voltage) 


Nominal 
Input Voltage (4 thru 11 NiMH cells) 


1 
4.8 Voc 
5 
9.6 Voc 


2 
6.0Voc 
6 
10.8Voc 


3 
7.2Voc 
7 
12.0Voc 


4 
8.4Voc 
8 
13.2VDC 


Minimum Input Voltage 


1 
4.5Voc 
5 
8.1 Voc 


2 
5.4 Voc 
6 
9.0 Voc 


3 
6.3Voc 
7 
9.9Voc 


4 
7.2Voc 
8 
10.8Voc 


Nominal Lamp Operoting Voltage 


1 
250 VRMS 
5 
450 VRMS 


2 
300 VRMS 
6 
500 VRMS 


3 
350 VRMS 
7 
550 VRMS 


4 
400 VRMS 
8 
600 VRMS 


Maximum Lamp Start Voltage 


1 
600 VRMS 
4 
900 VRMS 
7 


2 
700 VRMS 
5 
1000 VRMS 
8 
3 
800VRMS 
6 
1100VRMS 
9 


Nominal Lamp Operating Current at Full Brightness 


1 
2 mA.,.. 
5 
6 m~ 
9 


2 
3 mARMS 
6 
7 mARMS 
0 
3 
4 mARMS 
7 
10 mARMS 


4 
5m~ 
8 
12mARMs 


Reserved 


LXM159D 
- 


XT 
DDDDDOO 
X 
X 
X 
X 
X 
X 
DD 
z z 


RSVD' 
RSVD' 


RSVD' 
RSVD' 


RSVD' 
RSVD' 


1200 VRMS 
1300 VRMS 
1400 VRMS 


RSVD' 
RSVD' 


Mechanical Configuration 


Factory Assigned 
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A -r;S12 
1~3.0) 
• 


00.118 
(3.0) Mtg. Hole 
Grounded 
Both Sides 
--r+ (7.30) Max. 
4 
c==J--o-: 


0.039 (1.0) 


All dimensions in inches (mm) 


Warning!! 
High Voltage 
N 
Present 
~_~:r===J 


CN-l 
= 
JST PIN: 05FMS- 1.OSP 


CN-2 
= 
JST PIN: SM02-(8.0)B-BHS-l-TB 
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OLINFINITY 


MICI(OElECTKONICS 


LXM1596-01CCFL(cold cathode florescent 
lamp) Inverter Modules are specifically de- 
signed for driving LCD back light lamps in 
applications 
where dimmability, ultrahigh 


efficiency, 
high light output, 
low noise 
emissions, 
reliable 
fail safe design, 
and 


small form factors are critical parameters. 
Both monochrome 
and color displays are 
supported. 
The modules 
convert unregulated 
DC 
voltage 
from the system 
battery 
or AC 


adapter directly to high-frequency, 
high- 
voltage sine waves reqUired to ignite and 
operate CCFL lamps. 
The module design 
is based on a proprietary 
Linfinity IC that 
provides important new performance 
ad- 


vances. 
Remarkable improvements 
in efficiency 
and RFemissions result from itssingle stage 
resonant inverter featuring a patent pend- 
ing J:;urrent ~ynchronous, 
Zero yoltage 


~witching (CS-ZYS)topology. 
CS-ZYSpro- 
duces nearly pure sine wave currents in 
the lamp enabling maximum light delive,y 
while reducing both conducted 
and radi- 


ated noise. This topology 
simultaneously 


performs three tasks consisting of line volt- 
age regulation, lamp current regulation, and 
lamp dimming 
in a single power 
stage 


made up of one pair of low loss FET's. 
The FET's drive an LCresonant circuit that 
feeds the primary of a high voltage trans- 
former with a sinusoidal voltage. 


ReqUired Land C values in the resonant 


circuit are such that very low loss compo- 
nents can be used to obtain higher electri- 
cal efficiency than is possible with previ- 
ous topologies. 


The half bridge LXM1596-01is optimized 
to efficiently operate 
with up to 4 watt 


lamps over the full 7Y to 30Y input volt- 
age range. 


The modules are equipped 
with a dim- 


ming input that permits full range bright- 
ness control from an external potentiom- 
eter, and a sleep input that reduces mod- 
ule power to a few microwatts in shut down 
mode. 
All modules 
feature output 
open 
and 


short circuit protection. 


50- 


45 


40 


'in 
35 
='" 
30 
:;: 
~ 
25 
~ 
5:j 


• 
15 to 30% MORE LIGHT OUTPUT 


• 
CLOSED LOOP, FULLYREGULATING DESIGN 


• N TO 30V INPUT VOlTAGE 
RANGE 


• 
VERSATILE BRIGHTNESS CONTROl 
INPUT 


• 
3 MICROAMP 
SLEEP CURRENT 


• 
OUTPUT SHORT CIRCUIT PROTECTION AND 
AUTOMATIC 
OVER VOlTAGE 
LIMITING 


• 
8mm MAX HEIGHT, NARROW FOOTPRINTS 


• 
SINGLE SIDED PCB IS SELF INSULATING 


• 
NOTEBOOK 
AND 
SUB-NOTEBOOK 


COMPUTERS 


• 
PERSONAL DIGITAL ASSISTANTS 


• 
PORTABLE INSTRUMENTATION 
• 


• 
AUTOMOTIVE 
DISPLAYS 


• 
DESKTOP DISPLAYS 


• 
AIRLINE ENTERTAINMENT CENTERS 


• 
ULTRA-HIGH EFFICIENCY, LINE VOlTAGE 
REGULATION AND SLEEPMODE EXTEND 
COMPUTER BATIERY LIFE 


• 
COOL OPERATION 
PERMITS CLOSE 
PROXIMITY TO LCD PANEL WITHOUT 
DISPLAY DISTORTION 


• 
SMOOTH, 
FULL-RANGE BRIGHTNESS 
CONTROl 
GIVES YOUR PRODUCT A HIGH 
QUALITY IMAGE 


• 
LOW EMI I RFIDESIGN MINIMIZES 
SHIELDING REQUIREMENTS 


• 
NARROW, LOW PROFILE STANDARD 
MODULES 
FIT INTO MOST LCD 


ENCLOSURES 


• 
SINGLE SIDED PCB SAVES EXPENSIVE 
HIGH VOLTAGE INSULATING TAPES 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Input Supply Voltage (V,N) 
. 
Output Voltage, no load. 


Output 
Current 
.. 
Output 
Power 
, 
. 


Input Signal Voltage, (SLEEP and BRITE Inputs) .. 


Ambient 
Operating 
Temperature, 
zero 
airflow 
.. 


Storage 
Temperature 
Range .. 


.................. 
-0.3V to 30V 
. 
Internally 
Limited to 1900VRMS 


. 
8.0mA"" 
(Internally 
Limited) 
. 
4.2W 
. 
-0.3V to 6.5V 
. 
O°C to 60°C 
. 
-40°C to 85°C 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect to Ground. 
CurrenLSare positive into, negative out of 


the specified 
terminal. 


This module has been designed to operate over a wide range oj input and output conditions. 
However, best efficiency and peiformance 


will be obtained if the module is operated under the condition listed in the 'R.C' column. Min. and Max. columns indicate values beyond 
which the inverter, although operational, will not junction 
optimally.- 
• 


Parameter 


Input Supply Voltage 
V,N 
7 
12 
30 
V 


Output 
Power 
Po 
2.5 
4.0 
W 


Brightness Control Input Voltage Range 
VSRITE 
0.8 
2.5 
V 


Lamp Operating 
Voltage 
V"""p 
240 
500 
650 
VOM' 


Lamp Current 
- Full Brightness 
IClAMP 
5 
7 
rnAOM 


Operating Ambient 
Temperature 
Range 
T, 
0 
60 
·C 


Parameter 


Unless otherwise 
specified, these specifications 
apply over the recommended 
operating conditions 
and 25·C ambient temperature 
for the LXM1596. 


•. 
£!tun •• 
"DB 
. 


Full Bright Lamp Current 
ILMA>. V",,, = 2.5 VO(>SLEEP= Logic High 
6.2 
6.6 
7.0 
mA 


Minimum Lamp Current 
IUMlN 
VB." = 0.8 VO(>SLEEP= Logic High 
2.6 
mA"", 


Lamp Start Voltage 
VLS 
O·C < T, < 60·C 
1300 
VOM' 


Operating 
Frequency 
fo 
VB." = 2.5VDO SLEEP= Logic High, V,N = 12V 
50 
KHz 


Brightness 
Control 


Input Current 


Input Voltage for Max. Lamp Current 


Input Voltage for 50% Lamp Current 


SLEEP Input 


Input Logic 1 


input Loge 0 


Input Current 


Voltage 
Reference 


Output Voltage 


Output Current 


Power Characteristics 


Sleep Current 


Electrical Efficiency (calculated 
values) 


VBRITE = 
avO( 


10 
LAMP = 100% 


10 LAMP = 50% 


V,N = 5Voc , SLEEP= Logic 0 


l.XM1596, V,N = 12Voc,Io 
LAMP = 5m~ 
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CM1 


CN1-l 
V'N 
CNl-2 


CNl-3 
N.C. 


CNl-4 
GND 
CNl-5 


CNl-6 
SLEEP 
Logical high on this pin enables inverter operation. 
Logical low removes power from the module and 


the lamp. 
A floating input is sensed as a logical low and will disable inverter operation. 
If not used, 
connect SLEEPthrough a 33kQ resistor to V'N or directly to any voltage between 2.5 and 5.5V. May be 
used to modulate lamp intensity by varying duty cycle. 


Brightness control input. 
Apply 0.8 to 2.5 volts DC to control lamp brightness. 
Lamp current varies 
linearly with input voltage. 
2.5V gives maximum brightness. 


VRE, 
Reference Voltage Output. 
2.5V @ 50011A max. 
For use with external dimming circuit. 
CNl-8 


CM2 


CN2-1 
lAMP 
LO 
High voltage connection 
to low side of lamp. 
Connect to lamp terminal with longer lead length. 
Do not 


connect to ground. 


lAMP 
HI 
High voltage connection to high side of lamp. 
Connect to lamp terminal with shortest lead length. 
Do not 


connect to ground. 
• 


.40 


(lO.16) 


4.76 (120.9) 


4.05 (102.9 


Connector 
CN-2 


Warning!! 


High Voltoge 
4 


315 
Max. (8) 
;V 
Present 


r-------------------------------r===l------------------------------------i-----------------;----------: 
L' PJ 
"' n = 
n n 
n 
[J:;;;;;;;j, 
f 
CA' 
I 
i 


.031 (0.8) 


0.125 
(3.18) Diameter Hole, 2 places 
No other hales on board. 


All dimensions in inches (mm) 


Connectors: 
CN-l 
MOLEX 53261 -0890 
Recommended 
Mate: 


Pins: 50079-8100* 
I 
Housing: 51021-0800 


• loose 
{-BOCa, Chain! 
Recommended 
#26 
AWG 
wiring 
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From Power 


Management 
Logic 


SLEEP 
VREF 


V 
Lamp Current 
(%) = ~ 
x 100 
VRE, 


CFL 
TUBE 
R, = lOOk typical, 
5k minimum 
R, = Value 
optional 
to determine 
lowest 


brightness 
setting 


R, = 0.5 R, minimum 
'I 


Longest Lead 


The best method for evaluating high voltage, high frequency 
inverters is by directly measuring 
light output versus power 
input. 
This method is highly recommended 
when evaluating 


inverter modules. 


The following sections outline the recommended 
method 
for testing these modules. 


EQUIPMENT 
REQUIRED 


1) Two DVM's with 0.1% or beller accuracy. 
2) A lab power supply. 
(0 - 20V, 0 - 2A) 
3) The target notebook or LCD panel. 
4) A Tektronix J1803 Luminance Head. 
5) A Tektronix J17 Luminance Color Photometer. 
6) A non-contact 
infrared temperature 
sensor 
(i.e. Fluke 80T-IR) with a mV meter. 


Figure 2 shows the connection 
diagram for light output mea- 
surements. 
The photometer 
luminance head (/1803) is posi- 


tioned directly in the center of the LCD screen. 
For best re- 
sults open an application such as the Paintbrush program and 
choose the maximized 
view so that the entire screen is "white 
ll 
. 


After application of the power to the CCFLwait at least 30 


minutes to allow for the lamp and light output to stabilize. 
At 


the end of the 30 minute period read the light output in cd/m' 
(l cd/m' ~ 1 Nit), as well as input voltage and current. 
Typical 


applications 
require about 70 to 100 Nits out of the screen. 
With the temperature 
probe record the temperature 
rises of 


critical components 
such as the high voltage transformer and 
the inductor. 
The light output efficiency of the module can be calculated 
by the following equation: 


Eff ~ 
Light Output (in Nits) 
_ 
Nits 


V1N (DC) 
• Il~(DC) 
- 
Watt 


For competitive evaluation with another module from Linfinity 
or another manufacturer repeat the above steps for the second 
module. 


After taking the data on the second module, compare the 


temperature 
rises on the transformer and inductors. 
The main 


figure of merit comparison is done between the two Eff num- 
bers as follows: 


. . 
Eff, - Eff, 
Percent More EffICIent~ 
Eff 
- 
• 100 
, 


The result of the above shows how much more efficient mod- 
ule #1 is than module "'2. 
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DC 
DC 
DC 
Power Supply 
Amp Meter 
Volt Meter 


I~I 
CJ 
CJ 
a 
0 


PIN = Voc • IDe 


+ 
+ 
+ 


Dimming 
Control 
• 


J17 


Photometer 


DD 
DD 
DD 
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LXM1597-01ccn (cold cathode florescent 
lamp) Inverter Modules are specifically de- 
signed for driving LCD back light lamps in 
applications where dimmabiliry, ultra-high 
efficiency, high light output, low noise emis- 
sions, reliable failsafe design, and small fonn 
factors are critical parameters. 
Both mono- 
chrome and color displays are supported. 
The modules 
convert 
unregulated 
DC 
voltage 
from the system 
battery 
or AC 


adapter 
directly to high-frequency, 
high- 


voltage sine waves required to ignite and 
operate CCFLlamps. The module design is 
based on a proprietary LinfinityIC that pro- 
vides important new performance advances. 
Remarkable improvements 
in efficiency 


and RFemissions result from itssingle stage 
resonant inverter featuring a patent pend- 
ing !:urrent 
.:;iynchronous, Zero yoltage 


.:;iwitching(CS-ZVS)topology. 
CS-ZVSpro- 


duces nearly pure sine wave currents in the 
lamp enabling maximum light delivery while 
reducing both conducted and radiated noise. 
This topology 
simultaneously 
performs 


three tasks consisting of line voltage regu- 


lation, lamp current regulation, and lamp 
dimming in a single power stage made up 
of two pairs of low loss FET's. The FET's 
drive an LC resonant circuit that feeds the 
primary of a high voltage transformer with 
a sinusoidal voltage. 


ReqUired Land C values in the resonant 


circuit are such that very low loss compo- 
nents can be used to obtain higher electri- 
cal effiCiency than is possible with previous 
topologies. 
The full bridge LXM1597-01is optimized 
to efficiently operate with up to 4 wall lamps 
at input voltages of 5 volts. 
This module 


will operate over the full 4.5v to 7V input 
voltage range. 
The modules are eqUipped with a dim- 
ming input that permits full range bright- 
ness control from an external potentiom- 
eter, and a sleep input that reduces module 
power to a few microwatts in shut down 
mode. 
Allmodules feature output open and sholt 


circuit protection. 
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• 
15to 
30% MORE LIGHT OUTPUT 


• 
CLOSED LOOp, FULLYREGULATING DESIGN 


• 
4.SV TO 7V INPUT VOLTAGE RANGE 


• 
VERSATILE BRIGHTNESS CONTROL INPUT 


• 
3 MICROAMP 
SLEEP CURRENT 


• 
OUTPUT SHORT CIRCUIT PROTECTION AND 
AUTOMATIC 
OVER VOLTAGE LIMITING 


• 
8mm MAX HEIGHT, NARROW FOOTPRINTS 


• 
SINGLE SIDED PCB IS SELF INSULATING 


• 
NOTEBOOK 
AND 
SUB-NOTEBOOK 
COMPUTERS 


• 
PERSONAL DIGITAL ASSISTANTS 


• 
PORTABLE INSTRUMENTATION 


• 
AUTOMOTIVE 
DISPLAYS 


• 
DESKTOP DISPLAYS 


• 
AIRLINE ENTERTAINMENT CENTERS • 


• 
ULTRA-HIGH EFFICIENCY, LINE VOLTAGE 
REGULATION AND SLEEPMODE EXTEND 
COMPUTER BATIERY LIFE 


• 
COOL OPERATION 
PERMITS CLOSE 


PROXIMITY TO LCD PANEL WITHOUT 
DISPLAY DISTORTION 


• 
SMOOTH, 
FULL-RANGE BRIGHTNESS 
CONTROL GIVES YOUR PRODUCT A HIGH 
QUALITY IMAGE 


• 
LOW EMil 
RFIDESIGN MINIMIZES 
SHIELDING REQUIREMENTS 


• 
NARROW, LOW PROFILE STANDARD 
MODULES 
FIT INTO MOST LCD 
ENCLOSURES 


• 
SINGLE SIDED PCB SAVES EXPENSIVE 
HIGH VOLTAGE INSULATING TAPES 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898·8121 


PRODUCT 
DATABOOK 
1996/1997 


SV 
((FL 
INVERTER 
MODULES 


Input Supply Voltage (V,N) 
. 


Output Voltage, no load. 
Output Cl,Jrrent.. 


Output 
Power. 
Input Signal Voltage, (SLEEP and BRITE Inputs) .. 


Ambient 
Operating 
Temperature, 
zero 
airflow. 


Storage 
Temperature 
Range .. 


....... -O.W to 7.0V 


. 
Internally 
Limited to 1900V",,, 


. 
8.0mA"" 
(Internally 
Limited) 
........... 
4.2W 


.... -O.W to 6.SV 


.. 
o·e to 60·e 


.. 
-40·e to 85·e 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect (0 Ground. 
Currents are positive into, negative out of 
the specified 
terminal. 


This module has been designed to operate over a wide range oj input and output conditions. 
Hou'ever, best efficiency and peiformance 
will be obtained if the module is operated under the condition listed in the 'R.C' column. Min. and Max. columns indicate values beyond 
which the inverter, although operational, will not junction 
optimally- 
• 


Parameter 


Input Supply Voltage 
V,N 
4.5 
5 
7 
V 


Output 
Power 
Po 
2.5 
4.0 
W 


Brightness Control Input Voltage Range 
VBRlTE 
0.8 
2.5 
V 


Lamp Operating 
Voltage 
V"""p 
240 
500 
650 
VRMS 


Lamp Current 
- Full Brightness 
10I.M>P 
5 
7 
mA"., 


Operating 
Ambient 
Temperature 
Range 
T, 
0 
60 
·C 


Unless 
otherwise 
specified, 
these 
specifications 
apply 
over 
the 
recommended 
operating 
condition.s 
and 
25°C 
ambient 
temperature 
for the 
LXM1597. 
• 
(@ID". 
.. 
mm.e. . 
Parameter 


Full Bright Lamp Current 
I'MM 
V"'TE= 2.5 VD" 
SLEEP= Logic High 
6.2 
6.6 
7.0 
mA 


Minimum Lamp Current 
IlfMIN 
VB•TE= 0.8 Voo SLEEP= Logic High 
2.6 
mA"., 


Lamp Start Voltage 
VIS 
O"C< T, < 60·C 
1300 
v"", 


Operating 
Frequency 
fo 
V"ITE= 2.5VDc' 
SLEEP= Logic High, V," = 5V 
50 
KHz 


Brightness 
Control 


Input Current 


Input Voltage for Max. Lamp Current 


Input Voltage for 50% Lamp Current 


SLEEP Input 


Input Logic 1 


Input Loge 0 


Input Current 


Voltage 
Reference 


Output 
Voltage 


Output Current 


Power Characteristics 


Sleep Current 


Electrical Efficiency (calculated 
values) 


VBIllTE = OVoc. 


10I.M>P= 100% 


10I.M>P= 50% 


V," = 5VDC 
, SLEEP= Logic 0 
LXM1597, V," = 5V0<' 10I.M>P= SmA"., 
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CN1 


CN1-l 
V,N 
CNl-2 


CNl-3 
GND 
CNl-4 


CNl-5 
SLEEP 
Logical high on this pin enables inverter operation. 
Logical low removes power from the module and 


the lamp. A floating input is sensed as a logical low and will disable inverter operation. 
If not used, 


connect SLEEPthrough a 33kn resistor to V,N or directly to any voltage between 2.5 and 5.5V. May be 
used to modulate lamp intensity by varying duty cycle. 


Brightness control input. 
Apply 0.8 to 2.5 volts DC to control lamp brightness. 
Lamp current varies 


linearly with input voltage. 
2.5V gives maximum brightness. 


AGND 
Brightness control signal return. For best results do not run 5V power supply current return through this pin. 
CNl-7 


CNl-8 


CN2 


CN2-1 
LAMP LO 
High voltage connection to low side of lamp. 
Connect to lamp terminal with longer lead length. 
Do not 


connect to ground. 


LAMP HI 
High voltage connection to high side of lamp. Connect to lamp terminal with shortest lead length. 
Do not 


connect to ground. 
• 


.40 
(10.16) 
4.79 (121.6) 


388 
(98.55) 


Connector CN-2 


Warning!! 
High Voltoge 
4 


315 
Max. (8) 
;V Present 
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.031 (0.8) 


0.125 
(3.18) Diameter Hole, 2 places 
No other holes on board. 


All dimensions in inches (mm) 


Connectors: 
CN-l 
MOLEX 53261 -0890 


Recommended 
Mate: 
Pins: 50079-8100*, 
Housing: 51021-0800 


• loose (-8000, Chain) Recommended #26 AWG wiring 


From Power 


Management 
logic 


V 
Lamp Current (%) = 
V~TE x 100 


REF 


CFl 
TUBE 
R, = lOOk typical, 5k minimum 
R, = Value optional to determine lowest 
brightness setting 
R2 = 0.5 R, minimum 
'I 


longest lead 


The best method for evaluating high voltage, high frequency 
inverters is by directly measuring 
light output versus power 


input. 
This method is highly recommended 
when evaluating 


inverter modules. 
The following sections outline the recommended 
method 
for testing these modules. 


EQUIPME~T REQUIRED 


1) Two DVM's with 0.1% or better accuracy. 
2) A lab power supply. 
(0 - 20V, 0 - 2A) 


3) The target notebook 
or LCD panel. 


4) A Tektronix J1803 
Luminance Head. 
5) A Tektronix J17 Luminance Color Photometer. 
6) A non-contact 
infrared temperature 
sensor 
(i.e. Fluke 80T-IR) with a mV meter. 


Figure 2 shows the connection 
diagram for light output mea- 
surements. 
The photometer 
luminance head 01803) is posi- 
tioned directly in the center of the LCD screen. 
For best re- 
sults open an application such as the Paintbrush program and 
choose the maximized view so that the entire screen is "white". 


After application 
of the power to the CCFLwait at least 30 


minutes to allow for the lamp and light output to stabilize. 
At 


the end of the 30 minute period read the light output in cd/m' 
(l cd/m' = 1 Nit), as well as input voltage and current. 
Typical 


applications 
require about 70 to 100 Nits out of the screen. 
With the temperature 
probe record the temperature 
rises of 


critical components 
such as the high voltage transformer and 


the inductor. 
The light output efficiency of the module can be calculated 
by the following equation: 


Eff = 
Light Output (in Nits) 
Nits 


VIN 
(DC) 
• 
IIN mc) 
= 
Watt 


For competitive evaluation with another module from Linfinity 
or another manufacturer repeat the above steps for the second 
module. 


After taking the data on the second 
module, compare 
the 
temperature 
rises on the transformer and inductors. 
The main 


figure of merit comparison 
is done between the two Eff num- 


bers as follows: 


Eff, - Eff, 
Percent More Efficient = 
Eff 
• 100 
, 


The result of the above shows how much more efficient mod- 
ule #1 is than module #2. 
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DC 
DC 
DC 
Power Supply 
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Volt Meter 
I~I 
CJ 
CJ 


0 
0 


PIN = VDC • IDC 


+ 
+ 
+ 


Dimming 
Control 
• 


AhJ1803 
~Luminance 
Head 


J17 


Photometer 


DO 
DO 
DO 
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LXM1598-01CCFL(cold cathode florescent 
lamp) Invelter Modules are specifically de- 
signed for driving LCDback light lamps in 
applications where dimmability, ultrahigh 
efficiency, high light output, 
low noise 
emissions, reliable fail safe design, and 
small form factors are critical parameters. 
Both monochrome and color displays are 
supponed. 
The modules conven unregulated DC 
voltage from the system battery or AC 
adapter directly to high-frequency, high- 
voltage sine waves required to ignite and 
operate CCFLlamps. The module design 
is based on a proprietalY LinfinityIC that 
provides imponant new performance ad- 


vances. 
Remarkable improvements in efficiency 
and RFemissions result from itssil1gle stage 
resonant invener featuring a patent pend- 
ing .current Synchronous, 
Zero yoltage 
SWitching(CS-ZVS)topology. CS-ZVSpro- 
duces nearly pure sine wave currents in 
the lamp enabling maximum light delivery 
while reducing both conducted and radi- 


ated noise. This topology simultaneously 
performs three tasks consisting of line volt- 
age regulation, lamp current regulation, and 
lamp dimming in a single power stage 
made up of one pair of low loss FET's. 
The FET'sdrive an LCresonant circuit that 
feeds the primary of a high voltage trans- 
fonner with a sinusoidal voltage. 
Required Land C values in the resonant 
circuit are such that very low loss compo- 
nents can be used to obtain higher electri- 
cal efficiency than is possible with previ- 
ous topologies. 
The half bridge LXM1598-01is optimized 
to efficiently operate with up to 4 wall 
lamps over the full lOVto 14V input volt- 
age range. 
The modules are equipped with a dim- 


ming input that permits full range bright- 
ness control from an external potentiom- 
eter, and a sleep input that reduces mod- 
ule power to a few microwatts in shut down 
mode. 


All modules feature output open and 
shon circuit protection. 


50 


45 


40 


35 
~ 
30 
~ 


J!l 
~ 
:= 
w 


• 
15 to 30% MORE LIGHT OUTPUT 


• 
CLOSED LOOP, FULLYREGULATING DESIGN 


• 
10V TO 14V INPUT VOLTAGE RANGE 


• 
VERSATILE BRIGHTNESS CONTROL INPUT 


• 
3 MICROAMP SLEEPCURRENT 


• 
OUTPUT SHORT CIRCUIT PROTECTION AND 
AUTOMATIC 
OVER VOLTAGE LIMITING 


• 
8mm MAX HEIGHT, NARROW FOOTPRINT 


• 
NOTEBOOK 
AND SUB-NOTEBOOK 


COMPUTERS 


• 
PERSONAL DIGITAL ASSISTANTS 


• 
PORTA8LE INSTRUMENTATION 


• 
AUTOMOTIVE 
DISPLAYS 


• 
DESKTOP DISPLAYS 
• 


• 
AIRLINE ENTERTAINMENT CENTERS 


• 
ULTRA-HIGH EFFICIENcy' LINE VOLTAGE 
REGULATION AND SLEEPMODE EXTEND 
COMPUTER BATIERY LIFE 


• 
COOL OPERATION 
PERMITSCLOSE 
PROXIMITY TO LCD PANEL WITHOUT 
DISPLAY DISTORTION 


• 
SMOOTH, 
FULL-RANGE BRIGHTNESS 


CONTROL GIVES YOUR PRODUCT A HIGH 
QUALITY IMAGE 


• 
LOW EMI / RFIDESIGN MINIMIZES 
SHIELDING REQUIREMENTS 


• 
NARROW, LOW PROFILESTANDARD 
MODULES FIT INTO MOST LCD 
ENCLOSURES 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Input 
Supply 
Voltage 
(V,N) 
. 


Output 
Voltage, 
no 
load 
... 
Output 
Current .. 


Output 
Power. 


Input 
Signal 
Voltage, 
(SLEEP 
and 
BRITE 
Inputs) 
.. 


Ambient Operating 
Temperature, 
zero airflow. 
Storage Temperature 
Range .. 


..................... 
-O.W to 20V 
. 
Internally 
Limited to 
1900VR;\IS 


. 
ROmA"" 
(Internally 
Limited) 
. 
4.2W 


. 
-O.W to 6.5v 
..ooe to 60°C 


..... -40°C to 85°C 


Note 1. 
Exceeding these ratings could cause damage to the device. Allvoltages are with respect LO Ground. Currents are positive into, negative out of 
the specified terminal. 


This module has been designed to operate over a wide range of input and output conditions. 
However, best efficiency and performance 


will be obtained if the module is operated under the condition listed in the 'R.C' column. 
Min. and Max. columm 
indicate values beyond 


which the inverter, although operational, will not function 
optimally.- 
• 


Parameter 


Input 
Supply 
Voltage 
V,N 
10 
12 
14 
V 


Output 
Power 
Po 
2.5 
4.0 
W 


Brightness 
Control 
Input 
Voltage 
Range 
VeRITE 
0.0 
2.2 
V 


Lamp 
Operating 
Voltage 
Vw<P 
240 
500 
650 
V""s 


Lamp 
Current 
- Full Brightness 
10lAMP 
5 
7 
mARMs 


Operating 
Ambient 
Temperature 
Range 
TA 
0 
60 
°C 


I 
Parameter 


Unless otherwise 
specified, 
these specifications 
apply over the recommended 
operating 
conditions 
and 25°C ambient temperature 
for the LXM1598. 


•• 
mu-u•• 
_ 
ImlIImm 
. 


Full Bright 
Lamp 
Current 
I, MAX 
V"'TE = 2.2 
Vo<' SLEEP = Logic 
High, 
V,N = 12V, VQOT= 400VRMS 
6.5 
7.0 
7.5 
mA 


Minimum 
Lamp 
Current 
IlCMtNl 
VeRITE= 0.0 
Vo<' SLEEP = Logic 
High, 
V,N = 12V, VOOT= 400VRMS 
1.3 
mARMS 


lOUTRegUlation 
vs. V,N 
lOUTset to 
5mA".s' 
VOUT= 400VRMS' 10.0'; 
V,N,; 
14V" 
4.75 
5.00 
5.25 
mA 


Lamp 
Start 
Voltage 
VIS 
O°C < TA < 60°C 
1300 
V""s 


Operating 
Frequency 
fo 
VBRlTE= 2.2Vo<' 
SLEEP = Logic 
High, 
V,N = 12V 
50 
KHz 
Brightness Control 


Input 
Current 


Input 
Voltage 
for 
Max. 
Lamp 
Current 


SLEEP Input 


Input 
Logic 
1 


Input 
Loge 
0 


Input 
Current 
Voltage Reference 


Output 
Voltage 


Output 
Current 
Power Characteristics 


Sleep 
Current 
V,N = 5V 0< , SLEEP = Logic 
0 


Electrical 
Efficiency 
(calculated 
values) 
V,N = 12Vo<' 10 w<P = 5mARMs 


Note 
10 SLEEP 
pin 
is pulled 
up 
to V,N 
through 
a JOOka 
resistor 
and 
is clamped 
to not 
exceed 
IOVoc if VON > IOVoc' 


VBIllT£= 
OVoc. 


10 lAMP= 100% 
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CM1 


CN1-l 


V'N 
CNl-2 


CNl-3 
GND 
CNl-4 


CNl-5 
SLEEP 
Logical high on this pin enables 
inverter operation. 
Logical low removes 
power 
from the module 
and 
the lamp. 
A floating input is sensed 
as a logical high and will enable 
inverter operation. 
May be used to 
modulate 
lamp intensity by varying duty cycle. 


Brightness 
control 
input. 
Apply 0.0 to 2.2 volts DC to control 
lamp brightness. 
Lamp current 
varies 
linearly with input voltage. 
Open circuit or 2.2V gives maximum 
brightness. 


AGND 
Brightness 
control signal return. 
For best results do not run power supply current return through this pin. 
CNl-7 


CNl-8 


CM2 


CN2-1 
LAMPHI 
High voltage connection 
to high side of lamp. 
Connect 
LO lamp terminal with shortest 
lead length. 
Do not 


connect 
to ground. 


LAMP LO 
High voltage connection 
to low side of lamp. 
Connect 
to lamp terminal with longer lead length. 
Do not 


connect 
to ground. 
• 


r= 


-------3.93 
(100) 


1.02 
.!. 
1.04 


(26.10) 
(26.40) 


0.43 
(11.00) 


00.116 (2.95) 
LocationHole 


-2TT 
0.64 
(16) 


~ 


Connector 
CN-2 
00.068 (1.75) 
LocationHole 
Warning!! 
High Voltage 
4 


326 
Max.(8.3) 
/\ 
/ 
Present 
Lr-~------~-:---=------D---------------~--------~---dI'V 


I 
i 


.031(0.79) 


Alldimensions in inches (mm) 


Connectors: 
CN-l 
MOLEX 53261 -0890 
Recommended Mate: 
Pins: 50079-8100*, 
Housing: 51021-0800 


• Loo,e (-8000, Chain) 
Recommended 
#26 
AWG 
wiring 
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13k 
12Voc 


VREF 
V,N 


lAMP HI 
lOOK 
BRITE 


AGND 
LXM1598 


Vcc 


ON/ 
lAMP La 


SLEEP 
OFF 
GND 


- 


CMOS 


12Voc 


VIN 


lAMP HI 
CMOSPWM 
BRITE 
LOGIC SIGNAL 


LXM1598 
CCFL 
TUBE 


CCFL 
ON/OFF 
lAMP La 


TUBE 
SLEEP 
CMOS LOGIC 
GND 


PWM r--- Period 
'I 
- 


~--I 
PULSE r- 
WIDTH 


1Opsec ,;; Period,;; 
100psec 
o ,;;Pulse Width,;; 
Period 


The best method for evaluating high voltage, high frequency 
inverters is by directly measuring light output versus power 
input. 
This method is highly recommended 
when evaluating 


inverter modules. 


The following sections outline the recommended 
method 
for testing these modules. 


EQUIPMEHT 
REQUIRED 


1) Two DVM's with 0.1% or better accuracy. 
2) A lab power supply. 
(0 - 20V, 0 - 2A) 


3) The target notebook or LCD panel. 
4) A Tektronix J1803 Luminance Head. 
5) A Tektronix J17 Luminance Color Photometer. 
6) A non-contact 
infrared temperature 
sensor 
(i.e. Fluke 80T-IR) with a mV meter. 


Figure 2 shows the connection diagram for light output mea- 
surements. 
The photometer 
luminance head (j1803) is posi- 


tioned directly in the center of the LCD screen. 
For best re- 


sults open an application such as the Paintbrush program and 
choose the maximized view so that the entire screen is "white". 


After application of the power to the CCFLwait at least 30 


minutes to allow for the lamp and light output to stabilize. 
At 


the end of the 30 minute period read the light output in cd/m' 
(l cd/m' ~ 1 Nit), as well as input voltage and current. 
Typical 


applications 
require about 70 to 100 Nits out of the screen. 
With the temperature 
probe record the temperature 
rises of 


critical components 
such as the high voltage transformer and 


the inductor. 


The light output efficiency of the module can be calculated 


by the following equation: 


Eff ~ 
Light Output (in Nits) 


V1N (IX)· 
I'N OX) 


Nits 
Watt 


For competitive evaluation with another module from Linfinity 
or another manufacturer repeat the above steps for the second 
module. 
After taking the data on the second module, compare 
the 
temperature rises on the transformer and inductors. 
The main 


figure of merit comparison is done between the two Eff num- 
bers as follows: 


. . 
Eff, - Eff, 
Percent More EffICIent~ 
Eff 
- 
• 100 
, 


The result of the above shows how much more efficient mod- 
ule #1 is than module "2. 
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12V 
((FL 
INVERTER 
MODULES 


DC 
DC 
DC 
Power Supply 
Amp Meter 
Volt Meter 
1t\'1 
c=J 
c=J 
0 
0 


PIN = VDC 
• IDC 


+ 
+ 
+ 


Dimming 
Control 


•.• 
Gl 
Gl- 
t 
;:) 
Gl" 
> 0 
.5~ 
• 


J17 


Photometer 


~J1803 
Y Luminance 
/" 
~~r 


DD 
DD 
DD 
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The 
LXM1600/1600A-xx 
series 
of 
DC/DC 
converters 
are Voltage 
Regula- 


tor Modules 
(VRM) 
which 
are specifi- 
cally 
designed 
to meet or exceed 
the 


Pentium 
Pro VRM electrical 
specifica- 


tion 
as well 
as its mechanical 
outline. 


The 
LXM16oo-xx 
is guaranteed 
to 


deliver 
a minimum 
current 
of 11.2A 


while 
the LXM1600A-xx 
is capable 
of 


12.4A for higher 
speed 
processor 
applications. 
These 
converters 


maintain 
a total 
tolerance 
of ±50/0 


maximum, 
which 
includes 
load 
and 


line 
regulation, 
temperature 
stability, 


inital 
accuracy, 
load 
transient 
and 


ripple 
and noise. 
One of the main 
features 
of these converters 
is their 
ability 
to program 
the output 
voltage 


from 
2 to 3.5V using 
a 4-bit 
word 
from 


the processors, 
providing 
automatic 
voltage 
adjustment 
for each individual 


processor. 
Other 
features 
include 
high 


efficiency, 
short-circuit 
protection, 


over-voltage 
protection, 
under-voltage 
detection, 
soft start and logic 
level 


output 
enable 
functions. 


The LXM1600/1600A-05 
powers 
the 


processor 
using 
the 5V supply 
as the 


input 
power 
and 
12V for the control 


bias. 
The 
LXM1600/1600A-12 
powers 
the processor 
using 
only 
the 
12V 
supply 
and does not 
need 
a separate 
voltage 
for the control 
bias (see Block 


Diagram 
below). 
The LXM1600A-12 
is 
primarily 
used for multiple 
processor 
applications, 
such 
as quad 
processor 


·servers, 
where 
5V supplies 
may not 
have the needed 
current 
capability. 


• 
GUARANTEED> 
12.4A (LXM1600A-xx) 


• 
GUARANTEED> 
11.2A (LXM1600-xx) 


D TOTALOUTPUTTOLERANCEOF LESS 


THAN±5% 
Includes, Line& load regulation, tempera- 
ture stability, initial accuracy, load transient 
and ripple & noise. 


D ADJUSTABLEOUTPUTVOLTAGEUSINGA 


FOUR-BITWORD(See Table 1) 


D OVER-VOLTAGEDETECTIONCROWBARS 
THEOUTPUTVOLTAGEIN THEEVENTOF 
PASSTRANSISTORFAILURE- 100% 
PROCESSORPROTECTION 


D HIGH EFFICIENCY 
- 
B5%(TYP.) 


D POWERGOOD SIGNALINDICATESLOW 
OUTPUTVOLTAGE 


D SOFTSTARTELIMINATESTURNON 
OVERSHOOT 


D SHORT-CIRCUIT 
PROTECTION 


D OUTPUTENABLEISHUTDOWN • 


5V 
12V 
12V 


5V•• 
12V•• 
12V•• 


Vccp 


It) 
C"l 
Vss 
0 
•... 
<c 
~ 
0 
liP 
0 
liP 
0 
PWRGD 
-0 
-0 
•... 
•... 


VID3 - 
- 
0 
0 
VID2 
0 
0 
-0 
-0 
VIDl 
•... 
•... 


VIDO 
~ 
~ 


OUTEN 


LXM 1600/ 
1 600A-05 
LXM 1600/1600A-12 


IN A 5V 
SUPPLYApPLICATION 
IN A 12V 
SUPPLYApPLICATION 


Part # 
Input 
IW 
LXM1600-05 
5V 
11.2A 


LXM 1600A-05 
5V 
12.4A 


LXM1600-12 
12V 
11.2A 


LXM 1600A-12 
12V 
12.4A 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 
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VRM 
MODULE 


Test Conditions 
LXM1600/1600A·XJ( 
Parameter 


Input Voltage 
LXM1600/1600A-05 
V," 
4.75 
5 
5.25 
V 


LXM1600/1600A-12 
11.4 
12 
12.6 
V 


Total Output Voltage Tolerance 
LXM1600-xx 
Vo 
2.945 
3.1 
3.255 
V 


LXM1600A-xx 
3.135 
3.3 
3.465 
V 


Includes: 
Initial Accuracy 
10 = 0.3A, TA = 25°C 
±0.6 
% 


Load Regulation 
LXM1600-xx 
10 = 0.3A to 11.2A 
15 
mV 


LXM1600A-xx 
10 = 0.3A to 12.4A 
15 
mV 


Line Regulation 
0.95V," to 1.05V," 
1 
mV 


Temp. Stability 
10 to 60°C 
16 
mV 


Load Transient 
LXM1600-xx 
10= 0.3A to 11.2A, V," = 5V 
90 
mV 


LXM1600A-xx 
10= 0.3A to 12.4A, V," = 5V 
95 
mV 


Output Ripple & Noise 
10= 5A 
12 
mV 


Output Current 
Max. 1600-xx 
10 
Vo = 3.1V 
11.2 
11.8 
A 


Max. 1600A-xx 
Vo=3.1V 
12.4 
12.6 
A 


Minimum 
0 
A 


Power Good Threshold 
VTHPG 
0.93VSET 
V 


Power Good Output La Resistance 
R..OI'G OUTEN= La 
5 
n 


Output Enable 
OUTEN 


La Level Input Voltage 
VOL 
iOi.= 1mA 
0.8 
V 


HI Level Input Voltage 
Voo 
100= 
1mA 
2 
V 


Turn-on Response 
TR 
o to 99% of V0 after V," reaches 90% 
10 
ms 


Efficiency 
LXM1600/1600A-05 
Eff 
10= 11A 
85 
% 


LXM1600/16ooA-12 
10= 11A 
80 
% 


Over-Voltage Threshold 
LXM1600-xx 
Vov 
Vo=3.1V 
3.66 
V 


LXM1600A-xx 
Vo = 3.3V 
3.85 
V 


Average Short-Circuit Current 
I", 
Vo = OV 
2 
A 


Ambient Temperature 
TA 
0 
60 
°C 


Required Air Flow 
LXM1600-xx 
10= 11.2A 
100 
LFM 


LXM1600A-xx 
10= 
12.4A 
200 
LFM 


II 


1 
1 
1 
1 
2 
1 
1 
1 
0 
2.1 
1 
1 
0 
1 
2.2 
1 
1 
0 
0 
2.3 
1 
0 
1 
1 
2.4 
1 
0 
1 
0 
2.5 
1 
0 
0 
1 
2.6 
1 
0 
0 
0 
2.7 
0 
1 
1 
1 
2.8 
0 
1 
1 
0 
2.9 
0 
1 
0 
1 
3.0 
0 
1 
0 
0 
3.1 
0 
0 
1 
1 
3.2 
0 
0 
1 
0 
3.3 
0 
0 
0 
1 
3.4 
0 
0 
0 
0 
3.5 


Note: 0:: Processor pin connected to ground. 


1 =: Processor pin Open 
or pulled High exter- 


nally by system design to detect a socket 
with no processor. 
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Description 


A1 
5V•• 
5V Input Power (not neededfor lXM1600/1600A·12) 


A2 
5V•• 
5V Input Power (not neededfor lXM1600/1600A·12) 


A3 
5V•• 
5V Input Power (not neededfor lXM1600/1600A-12) 


A4 
12V'N 
12V Input Power 


AS 
Reserved 
This pin is reserved for future applications 


A6 
Reserved 
This pin is reserved for future applications 


A7 
VIDO 
Bit 0 of the 4-bit input 
(see Table 1) 


AB 
VID2 
Bit 2 of the 4-bit input 
(see Table 1) 


A9 
UP# 
This pin is not connected 
internally 


A10 
Veep 
Output voltage to microprocessor 


A11 
Vss 
Output voltage return 


A12 
Veep 
Output voltage to microprocessor 


A13 
Vss 
Output voltage return 


A14 
Veep 
Output voltage to microprocessor 


A15 
Vss 
Output voltage return 


A16 
Veep 
Output voltage to microprocessor 


A17 
Vss 
Output voltage return 


A1B 
Veep 
Output voltage to microprocessor 


A19 
Vss 
Output voltage return 


A20 
Veep 
Output voltage to microprocessor 


-- 


Description 


B1 
5V•• 
5V Input Power (not neededfor lXM1600/1600A·12) 


B2 
5V•• 
5V Input Power (not neededfor lXM1600/1600A·12) 


B3 
SVrN 
5V Input Power (not neededfor lXM1600/1600A·12) 


B4 
12V'N 
12V Input Power 


B5 
Reserved 
This pin is reserved for future applications 


B6 
OUTEN 
A TIL input that disables output when it 


switches to LO state 


B7 
VID1 
Bit 1 of the 4-bit input 
(see Table 1) 


B8 
VID3 
Bit 3 of the 4-bit input 
(see Table 1) 


B9 
PWRGD 
An open collector output that switches LO 


when output is below the specified range 


B10 
Vss 
Output voltage return 


B11 
Veep 
Output voltage to microprocessor 


B12 
Vss 
Output voitage return 


B13 
Vccp 
Output voltage to microprocessor 


B14 
Vss 
Output voltage return 


B15 
Veep 
Output voltage to microprocessor 


B16 
Vss 
Output voltage return 


B17 
Vccp 
Output voltage to microprocessor 


B18 
Vss 
Output voltage return 


B19 
Veep 
Output voltage to microprocessor 


B20 
V" 
Output voltage return 
• 


1-- 


-1 
-"~--------3.1 
0 
0.188 
I •• 
2.725 


~ 
1.50 IL 


Power 


Board 


FRONT 
VIEW 
(Facing Connector) 


1-------------------------------------1 


I 
Power Board 
t 
I 


: 
Component Area 
: 
I 
0.80 I 


: 
Connector 
B 1 
+: 
0"1 
I 
1EI!II!iII 
IE 
1E1E!iII1!II!illIEIEI!III!III!IIIE!iII1!II 
I 
l--f--' 
A20 
!iII1!II!iII!iII!iII1!ll1!II!iII!iII1!II1!II1lIl1lll1!ll1E1E1!II1!II1!II1E 
A 1 
I 


t ~ 
~--eontrol 
Board Component 
Areo.-----------~-~ 


0.032 
0.104 


, 
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CTRL 
DC 


3.3V 
INPUT 
INPUT 


0 
0 
0 
0 
0 
'" 
'" 
'" 
'" 
'" 
Vccp 


V,OO 
Vccp 
(see table 
1) 


V'Ol 
GND 
PENTIUM 
GND 
PRO 
3.3V 
PROCESSOR 
V,D2 
- 
V,03 
4.7K 


DISABLE (LO) 
ENABLE 
PGOOD 


ENABLE 
(HI or Open) 
IO.1fJf 
- 


HI = No Processor 
In Socket 


LO = Processor 
In Socket 


PART # 


LXM1600-0S 
LXM1600-12 


DC INPUT 


SV 
12V 


CTRLINPUT 


12V 
N.C 
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The MC34064 
is an undervoltage 
sensing 
circuit 
designed 
specifically 
for 


use as a reset controller 
in microproces- 
sor-based 
systems. 
It offers 
the designer 
an economical, 
space-efficient 
solution 
for low 
supply 
voltage 
detection 
when 
used in combination 
with 
a single 
pull- 


up resistor. 
Adding 
one capacitor 
offers 


the functionality 
of a programmable 


delay 
time 
after power 
returns. 
The 
3406'1 
consists 
of a temperature 
stable 
reference 
comparator 
with 
hysteresis, 


high-current 
clamping 
diode 
and open 


collector 
output 
stage capable 
of 


sinking 
up to 60mA 
The MC34064's 


RESET output 
is specified 
to be fully 
functional 
at V'N~lV. 
A major 
improve- 


ment 
over 
competing 
products 
is the 


glitch-free 
supply 
current 
during 
undervoltage 
detection. 
Competing 
products 
demand 
a step function 
increase 
in operating 
current 
during 
the 
time 
that you 
least want 
or need 
it.. 


during 
power 
loss. 
See Product 
Highlight 
below. 
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Input Voltage 
less Threshold 
Voltage 
- (mY) 


• 
MONITORS 
5V SUPPLIES. (VT = 4.6V typ) 


• 
OUTPUTS FULLYDEFINED AT V,. = 1V. 
(See Figure1) 


• 
GLITCH-FREE SUPPLYCURRENT DURING 
SWITCHING. 
(See Product Highlight) 


o 
ULTRA-LOWSUPPLYCURRENT(SOO~ max) 


o 
TEMPERATURE 
COMPENSATEDIceFOR 


EXTREMELYSTABLECURRENT 
CONSUMPTION. 


o 
~PRESETFUNCTIONPROGRAMMABLE 
WITH 1 EXTERNALRESISTORAND 
CAPACITOR. 


o 
COMPARATORHYSTERESISPREVENTS 
OUTPUTOSCILLATION. 


o 
ELECTRICALLY 
COMPATIBLEWITH 
MOTOROLA MC34064. 


o 
PIN-TO-PINCOMPATIBLEWITH MOTOROLA 


MC34064/MC34164. 
• 


• 
ALLMICROPROCESSOR 
OR 


MICROCONTROLLER 
DESIGNSUSINGSV 
SUPPLIES 
. 


• 
SIMPLE5V UNDERVOLTAGEDETECTION. 


o to 70 
-40 to 85 


-55 to 125 r- 


Plastic 
sOle I' Plastic TO-92 rPlastIC SOT-89 
8-pm 
3-pm 
3-pm------- 
MC34064DM 
MC34064LP 
MC34064PK 
- 
- 


MC33064DM 
MC33064LP 
MC33064PK 
- 
- 
- 


ote: 
All surface-moum 
packages 
are available 
in Tape 
& Reel. 


Append the letter "T" to part number. 
(i.e. 
MC34064DMT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Input Supply Voltage (V,N). 
. 
-IV to 10V 
RESET Output 
Voltage (Vour) . . 
10V 
Output 
Sink Current OoJ. 
. 
Internally 
Limited (mA) 
Clamp Diode Forward Current 0,), Pin 1 to pin 2... 
.. 100mA 
Operating 
Junction 
Temperature 


Plastic (OM, LP, PK - Packages) . 
Storage Temperature 
Range 
. 
Lead Temperature 
(Soldering, 
10 seconds) .. 


. 
150°C 
. -65°C to 150°C 


.... 300°C 


NOle 1. Values beyond which damage 
may occur. 
All voltages are specified 
with respect 
to 
ground, 
and all currents 
are positive 
into the specified 
terminal. 


fiit· 
M'IW· 


Junction 
Temperature 
Calculation: 
TJ "" TA + (PI) x 8IA). 


The 
alA numbers 
are gUidelines 
for the thermal 
performance 
of the device'! pc-board 
system. 


All of the above 
assume 
no ambienl 
airflow 


-----------------------, 
I 
I 
I 
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I 
I 
I 
I 
I 
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RESET1]' 
N.C. 
V'N 
2 
7 
N.C. 


N.C. 
3 
6 
N.C. 


GROUND 
4 
5 
N.C. 


DMPACKAGE 


(Top View) 


G] 


CJ1. 
RESET 


l':: 
2. V 
IN 


[J 
3. GROUND 


LPPACKAGE 


(Top View) 


,.. 


'" 
w 


§I 
~ 
<. 


c: 
Z" 
PKPACKAGE 


(Top View) 


PRODUCT 
DATABOOK 
1996/1997 


UNDERVOLTAGE 
SENSING 
CIRCUIT 


Parameter 
- 
• 


Input 
Supply 
Voltage 
V,. 
1 
6.5 
V 


RESET Output 
Voltage 
Your 
6.5 
V 


Clamp 
Diode 
Forward 
Current 
I, 
SOmA 


Operating 
Ambient 
Temperature 
Range, 


MC34064 
T, 
0 
70 
·C 


MC330M 
T, 
-40 
85 
·C 


(Unless otherwise 
specified, 
these specifications 
apply 
over the 
operating 
ambient 
temperatures 
of aoc:s: TA:S: 700e for the MC34064 and -40°C:5 TA::; 
85°C 


for the MC330<Y1. Low duty 
cycle 
pulse testing 
techniques 
are used which 
maintains 
junction 
and case tempermures 
equal 
to the ambient 
temperature.) 


Parameter 
III 


Test Conditions 
• 


Comparator Section 


Threshold 
Voltage 


High 
State 
Output 
V•• 
V",lncreasing 
- 
4V to 5V 
4.5 
4.61 
4.7 
V 


Low 
State 
Output 
Vr. 
V,. Decreasing 
- 
5V to 4V 
4.5 
4.59 
4.7 
V 


Hysteresis 
VH 
0.01 
0.02 
0.05 
V 


RESET Output 
Section 


output 
Low 
Level 
Saturation 
Voltage 
VIN= 4.0V, 
101.= 8.0mA 
1.0 
V 


VOL 
V,. = 4.0V, 
101.= 2.0mA 
0.4 
V 


V,. = 1.0V, iOL= 0.1mA 
0.1 
V 


Output 
Low 
Level Current 
10L 
V,. = VOIIf= 4.0V 
10 
27 
60 
mA 


Output 
Off-State 
Leakage 
10H 
V,. = VO\1T= 5.0V 
0.02 
0.5 
j.JA 


Clamp 
Diode 
Forward 
Voltage 
V, 
Pin 1 to pin 
2, I,= 10mA 
0.6 
0.9 
1.2 
V 


Total Device 


Supply 
Current 
I" 
I v,. = 5.0V 
390 
500 
j.JA 


OLINFINITY 
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FIGURE # 


1. 
INPUT VOlTAGE 
and RESETOUTPUT VOlTAGE 
vs. TIME 


2. 
POWER-UP RESETVOlTAGE 


3. 
POWER-DOWN 
RESETVOLTAGE 


4. 
RESETOUTPUT VOlTAGE 
vs. INPUT VOlTAGE 


5. 
THRESHOLD VOlTAGE 
vs. TEMPERATURE 


6. 
THRESHOlD 
HYSTERESISvs. TEMPERATURE 


7. 
SUPPLYCURRENTvs. INPUT VOLTAGE 


8. 
SUPPLYCURRENT vs. TEMPERATURE 


9. 
LOW LEVEL OUTPUT CURRENT vs TEMPERATURE 


10. 
LOW LEVEL OUTPUT SATURATION VOLTAGE vs. TEMPERATURE 


11. 
LOW LEVEL OUTPUT SATURATION VOLTAGE vs. TEMPERATURE 


12. 
CLAMP DIODE FORWARD VOlTAGE 
vs. FORWARD CURRENT 


13. 
PROPAGATION 
DELAY - 
HIGH to LOW 


14. 
PROPAGATION 
DELAY - 
LOW to HIGH 


FIGURE # 


15. 
LOW VOLTAGE MICROPROCESSOR 
RESET 


16. 
SWITCHING THE LOAD OFF WHEN BATTERY REACHES BELOW 4.3V 


17. 
VOLTAGE MONITOR 


18. 
MOSFET LOW VOLTAGE GATE DRIVE PROTECTION 


19. 
LOW VOLTAGE MICROPROCESSOR 
RESET with 
ADDITIONAL 
HYSTERESIS 


20. 
SOLAR POWERED BATTERY CHARGER 
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FIGURE 1. 
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INPUT VOLTAGE 
and 
RESET OUTPUT 


VOLTAGE 
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FIGURE 2. 
POWER-UP 
RESET VOLTAGE 
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v,. ; V'N increasing 
4.5 - 4.7 
4.68 
- V,. ; V'Ndecreasing 
4.7 - 4.5 
R, = lOkohms 


E 
4.64 
0 
" 
In 
4.62 
ID.. 
~ 
4.6 
'0 
'0 
4.58 
s:.••~ 
4.56 
~ 
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v,. - High Threshold Voltoge 
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FIGURE6. 
- 
THRESHOLD 
HYSTERESIS vs. TEMPERATURE 
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FIGURE 9. 
- 
LOW 
LEVEL OUTPUT 
CURRENT 


vs. TEMPERATURE 
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FIGURE 11. 
- 
LOW 
LEVEL OUTPUT 
SATURATION 
VOLTAGE 


vs. TEMPERATURE 
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V,N= 
lV 


I", = lOO~A 
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FIGURE 10. 
- 
LOW 
LEVEL OUTPUT 
SATURATION 
VOLTAGE 


vs. TEMPERATURE 
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FIGURE 12. 
- 
CLAMP 
DIODE 
FORWARD 
VOLTAGE 


vs. FORWARD 
CURRENT 
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Tl{llNICS 


T. = 25°C :u 6. _ _ 
_ _. 
110K 


"' 
~r~ 


I 


J 
1 


REF 


0 
. I 
\... 


~:: 
~~ 


~- 
"'\ 
- 
t--- 
1--- 


\ 


I 


E 
5.0 
. 
z> 
4.5 


1.0 
o 


·1.0 
o 


5.5 


T. = 25°C 
E 
5.0 


z 
>- 
4.5 


1.0 


o 


-1.0 
o 


OLINFrNITY 


MICI{()[LECTI{()NICS 


• 


A time delayed 
reset can be accomplished 
with 
the addition 
of ClllY' 


For systems wim extremely 
fast power 
supply 
rise times « 
50ons) 
it 


is recommended 
that the ReDLY 
time constant 
be greater 
than 5.0ps. 


VTI-!(MPW 
is the microprocessor 
reset input 
threshold. 


I 
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I 
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I 
_______________ 
J 


J~ 
1. 
SMP60NOJ-l01 


Overheating 
of the logic level power MOSFET due to insufficient gate 


voltage 
can be prevented 
with 
the above 
circuit. 
When 
the input 
signal 
is 


below the 4.6 voll threshold of the MC34064, its output grounds the gate 
of the L' i\I0SFET. 
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DATABOOK 
1996/1997 


TRANSIENT 
IMMUNE 
UNDERVOLTAGE 
SENSING 
CIRCUIT 


VH = 4.~ RH + 0.02 


l 


t;.VTH (LOWERI = 340 RH x 10.6 


Where: 
~ 
$ 150n 


RL;:: 
1.5n $ 10kn 


Comparator 
hysteresis 
can be increased 
with 
the addition 
of resiSlOf 
RH" The 


hysreresis 
equation 
has been 
simplified 
and does not account 
for the change 
of 


input 
current 
I'N as Va: crosses the comparator 
threshold. 
An increase 
of the 


lower 
threshold 
.1VnHLO\lU) 
will 
be observed 
due 
(0 
',,\ which 
is typically 
}IO~A at 


4.59V. 
The 
equations 
are accurate 
to ±100/0 with 
RH less than 
1500 
and RL 


between 
1.5kQ and lOkQ. 


TEST DATA 


VH 
t;.V 


TH 
RH 
RL 


(mV) 
(mV) 
(n) 
(n) 


20 
0 
0 
0 
51 
3.4 
10 
1.5 


40 
6.8 
20 
4.7 


81 
6.8 
20 
1.5 
71 
10 
30 
2.7 


112 
10 
30 
1.5 


100 
16 
47 
2.7 


164 
16 
47 
1.5 


190 
34 
100 
2.7 
327 
34 
100 
1.5 


276 
51 
150 
2.7 


480 
51 
150 
1.5 


oLfNFfNITY 


MI(KO[lECTKONrcs 


The MC33164-3 and MC34164-3 are 
undervoltage 
sensing circuits designed 
specifically for use as reset controllers in 
microprocessor-based 
systems. They 


offer the designer an economical, 
space 
efficient solution for low supply voltage 
detection 
when used in combination 


with a single pull-up resistor. Adding 
one capacitor offers the functionality of 
a programmable 
delay time after power 


returns. The MC33164-3 and MC34164-3 
consist of a temperature 
stable reference 
comparator with hysteresis, high-current 
clamping diode and an open collector 
output stage capable of sinking more 
than 6mA over the full temperature 
range. The MC33164-3 and MC34164-3's 
RESEToutput is specified to be fully 
functional at V,N ~ IV. 
See Product 
Highlight below. 


RESET OUTPUT Y5. INPUT 
VOLTAGE 


10 


~ 
£ 
3 


" 
t:n 
10.. 
~.. 
2 
:J 
Q... 
:J0 
I~ 
---------- 


Undefined 


~ 


0 
0 
2 
3 
10 


Input Voltage - (V) 


• 
MONITORS 
+3.3V SUPPLIES 


CVT=2.Ntyp) 


• 
OUTPUTS FULLY DEFINED AT v,. ~ 1V 
(See Product Highlight) 


• 
ULTRA-LOW 
SUPPLY CURRENT (13~ 
max) 


lJ 
TEMPERATURECOMPENSATED I" FOR 
EXTREMELYSTABLE CURRENT 
CONSUMPTION 


lJ 
~P RESETDELAY PROGRAMMABLE WITH 1 
EXTERNAL RESISTORAND CAPACITOR 


lJ 
COMPARATOR HYSTERESISPREVENTS 
OUTPUT OSCILLATION 
(60mV typ.) 


lJ 
ELECTRICALLYCOMPATIBLE WITH 
MOTOROLA 
MC34164-3 


lJ 
PIN-TO-PIN COMPATIBLE WITH MOTOROLA 
MC34064 
/ MC34164 
• 


• 
ALL MICROPROCESSOR OR 
MICROCONTROLLER DESIGNS USING 
3V/3.3V 
SUPPLIES 


• 
SIMPLE 3V/3.3 UNDERVOLTAGE DETECTION 


T 


A (0e) 


o to 70 
-40 to 85 
~ 


Plastic 
SOIC 
~PlastiC 
TO-92 
~.' 
Plastic SOT-89 
8-pin 
3-pin 
3-pin 
------- 
MC34164-3DM 
MC34164-3LP 
MC34164-3PK 


MC33164-3DM 
MC33164-3LP 
MC33164-3PK 


Note: 
All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append 
the lener "T" 
Lo pan number. 
(i.e. 
MC34164-3DMT) 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


Input Supply Voltage (V,,) 
. . -IV to I2V 


RESETOutput Voltage (VOIIT) 
. 
I2V 


Output Sink Current (lOt)' 
Internally Limited (mA) 


Clamp Diode FOlWard Current (IF)' Pin 1 to pin 2. 
100mA 
Operating Junction Temperature 
Plastic (DM, LP, PK - Packages). 
. 
150°C 


Storage Temperature 
Range. 
. 
-65°C to 150°C 


Lead Temperature (Soldering, 10 seconds). 
...... 300°C 


RESET D8 
N.C. 
v~ 
2 
7 
N.C. 


N.C. 
J 
6 
N.C. 


GROUND 
4 
5 
N.C. 


DMPACKAGE 


(Top View) 


Note L Values beyond which damage may occur. 
All voltages are specified with respect to 


ground, 
and all currents 
are pOSitive 
in(Q the specified 
terminaL 
GJ~~ 
1. GROUND 


'..J 
2. 
Vtoj 


eJ 
J. 
RESET 


LPPACKAGE 


(Top View) 


fitt_ 
Mi"'- 


Junction 
Temperature 
Calculation: 
TJ = TA + (PI) 
x 8jA)· 


The 9JA numbers 
are guidelines 
for the thermal performance 
of the device, pc-board 
system. 


All of the above assume no ambient airflow 


PKPACKAGE 


(Top View) 
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Parameter 
- 
• 


Input 
Supply 
Voltage 
V," 
1 
10 
V 


RESET Output 
Voltage 
Vour 
-0.3 
10 
V 


Clamp 
Diode 
Forward 
Current 
(Note 
3) 
If 
100 
mA 


Operating 
Ambient 
Temperature 
Range: 


MC34164-3 
TA 
0 
70 
°C 


MC33164-3 
TA 
-40 
85 
°C 


Note 
2. 
Range over which 
the device 
is guaranteed 
functional. 


Note 
3. 
Maximum 
junction 
temperature 
ratings must be observed. 


(Unless 
othelWise 
specified, 
these specifications 
apply 
over the 
operating 
ambient 
temperatures 
of O°C ~ TA :5 70°C for the MC34164-3 
and -40°C 
:5 TA :5 


85°C 
for the MC33HH-3. 
Low dury cycle 
pulse 
testing 
techniques 
are used 
which 
maintains 
junction 
and case 
temperatures 
equal 
[0 the ambiem 
temperalUre.) 


Parameter 
II 


Test Conditions 


Comparator 
Section 


Threshold 
Voltage 


High State 
Output 
V" 
V," Increasing 
- 
204V to 3.5V 
2.55 
2.71 
2.8 
V 


Low 
State 
Output 
V,. 
V," Decreasing 
- 
3.5V to 204V 
2.55 
2.65 
2.8 
V 


Hysteresis 
V" 
(l0l = 100~A) 
0.03 
0.06 
V 


RESET Output 
Section 


Output 
Low 
Level 
Saturation 
Voltage 
V," = 204V, 
10l = 8.0mA 
0.15 
1.0 
V 


VOL 
V," = 204V, 
10l = 1.0mA 
0.04 
004 
V 


V•• = 1.0V, 
Ie<= 0.25mA 
0.02 
0.3 
V 


Output 
Low 
Level Current 
10l 
V," , RESET = 204V 
6.0 
24 
40 
mA 


Output 
Off-State 
Leakage 
10H 
V," , RESET= 3.0V 
.02 
0.5 
~ 


V," , RESET= 10V 
.02 
1.0 
~ 


Clamp 
Diode 
Forward 
Voltage 
Vf 
Pin 1 to pin 
2, If = 5mA 
0.6 
0.75 
1.0 
V 


Total 
Device 


Supply 
Current 
Ice 
V," = 3.0V 
~ 


V," = 6.0V 
~ 


• 
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FIGURE # 


1. 
INPUT VOLTAGE vs. RESETOUTPUT VOLTAGE 


2. 
POWER-UP RESETVOLTAGE 


3. 
POWER-DOWN RESETVOLTAGE 


4. 
RESETOUTPUT VOLTAGE vs. INPUT VOLTAGE HYSTERESIS 


5. 
THRESHOLD VOLTAGE vs. TEMPERATURE 


6. 
THRESHOLD HYSTERESISvs. TEMPERATURE 


7. 
SUPPLYCURRENTvs. INPUT VOLTAGE 


8. 
SUPPLYCURRENTvs. TEMPERATURE 


9. 
LOW LEVELOUTPUT CURRENTvs TEMPERATURE 


10. 
LOW LEVELOUTPUT SATURATION VOLTAGE vs. TEMPERATURE 


11. 
LOW LEVELOUTPUT SATURATION VOLTAGE vs. TEMPERATURE 


12. 
CLAMP DIODE FORWARD VOLTAGE vs. FORWARD CURRENT 


13. 
PROPAGATION DELAY - 
HIGH to LOW 


14. 
PROPAGATION DELAY - 
LOW to HIGH 


15. 
MINIMUM OPERATING VOLTAGE OVER TEMPERATURE 


FIGURE # 


16. 
LOW VOLTAGE MICROPROCESSOR RESET 


17. 
SWITCHING THE LOAD OFF WHEN BATIERY REACHES BELOW 2.7V 


18. 
VOLTAGE MONITOR 


19. 
SOLAR POWERED BATIERY CHARGER 
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A time delayed reset can be accomplished 
with the addition of CDLY' 


For systems with extremely fast power supply rise times « 
500ns) it 
is recommended 
that the ReDLY time constant be greater than 5.0~s. 


VTH(MI'U) is the microprocessor 
reset input threshold. 
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oLfNFINITY 


MIC~()ELECTR()NICS 


The SGI09/SG309 is a completely self- 
contained 5V regulator. 
Designed to 


provide local regualtion at currents up 
to lA for digital logic cards, this device 
is available in the hermetic TO-3, 
TO-66, TO-39 and hermetic and plastic 
TO-220 packages. 
A major feature of the SGI09's 
design is its built-in protective features 
which make it essentially blowout 
proof. 
These consist of both current 


limiting to control the peak currents 


and thermal shutdown to protect 
against excessive power dissipation. 
With the only added component 
being 
a possible need for an input bypass 
capacitor, this regulator becomes 
extremely easy to apply. 
Utilizing an 
improved Bandgap reference design, 
problems have been eliminated that 
are normally associated with the zener 
diode references, such as drift in 
output voltage and large changes in 
the line and load regulation. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "L1N" 
FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 
SILICON GENERAL 
DATABOOK 


• 
FULLYCOMPATIBLE WITH TIL AND DTL 


• 
OUTPUT CURRENTIN EXCESS OF 1A 


• 
INTERNAL THERMAL OVERLOAD 
PROTECTION 


• 
NO ADDITIONAL 
EXTERNAL 
COMPONENTS 


• 
BANDGAP REFERENCEVOLTAGE 


• 
FOLDBACK CURRENTLIMITING 


• 
AVAILABLE TO MIL-STD-883B 


• 
MIL - M38S10 
110701BXA 
- JAN109T 


• 
RADIATION 
DATA AVAILABLE 


• 
LlNFINITY LEVEL'S' 
PROCESSING 
AVAILABLE 
• 


KPACKAGE 
(Top View) 


RPACKAGE 
(Top View) 


v~~ 
(j) 


2 
3 


Vou> 
GROUND 


TPACKAGE 
(Top View) 


@IJ~::::::::::::::::::::::::::::::::~: 
;~OUND 


IGPACKAGE 


(Top View) 


T 


A (0C) 
TO-3 Metal Can 
. TO-66 Metal Can 
TO-257 Hermetic 
TO-39 Metal Can 


3-Terminal 
3-Terminal 
3-pin (Isolated) 
3-pin 


o to 70 
SG309K 
SG309R 
SG3091G 
SG309T 


-55 to 125 
SG109K 
SG109R 
SG1091G 
SG109T 


MIL-STD-883 
SG109K/883B 
SG109R/883B 
SG1091G/883B 
SG109T/883B 


JAN SPEC. 
JAN109T 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


OLINFfNITY 


MIC!.:OElECTRONICS 


The SG117A Series are 3-terminal 
positive adjustable 
voltage regulators 
which offer improved 
performance 
over the original 
117 design. 
A major 
feature of the SG117A is reference 
voltage tolerance 
guaranteed 
within 
± 


1%, allowing 
an overall power 
supply 


tolerance 
to be better than 3% using 


inexpensive 
1% resistors. 
Line and 


load regulation 
performance 
has been 


improved 
as well. 
Additionally, 
the 
SG117A reference 
voltage is 
guaranteed 
not to exceed 
2% when 


operating 
over the full load, line and 


power 
dissipation 
conditions. 
The 
SG117A adjustable 
regulators 
offer an 


improved 
solution 
for all positive 
voltage regulator 
requirements 
with 
load currents 
up to l.5A. 


COMPLETE SPECIFICATIONSAVAILABLE FROM "UN" FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 SILICON GENERAL DATABOOK 


• 
1% OUTPUT VOLTAGE TOLERANCE 


• 
0.01%N 
LINE REGULATION 


• 
0.3% LOAD REGULATION 


• 
MINIMUM 1.5A OUTPUT CURRENT 


• 
AVAILABLE TO Mll-STD-883B AND 
DESCSMD 


• 
Mll-M38510/117048YA-JAN117K 


• 
Mll-M38510/11703BXA-JAN117T 


• 
L1NFINITYlEVEL 'S' PROCESSING 
AVAILABLE 


ADJUSTMENT 
ADJUSTMENT 


~ 
[U 
: 
~~;UST 
0•. ' 
~~,_ 


KPACKAGE 
RPACKAGE 
IGPACKAGE 


(Top View) 
(Top View) 
(Top View) 


3 
2 
I 
20 
19 
1. 
V"" 
SENSE 
11. N.C. 


2. 
N.C. 
12. N.C. 
'0" 


3. 
N.C. 
13. N.C. 


,.~ 


4. 
N.C. 
14. N.C. 


CD 
5 
17 


5. v~ 
IS. 
N.C. 
• 
I. 
6. 
N.C. 
16. N.C. 


2 
3 
7 
15 
7. 
N.C. 
17. 
N.C. 


, 
14 


8. 
N.C. 
18. N.C. 


ADJUSTMENT 
V OUT 


9. 
N.C. 
19. N.C. 
CASE 
IS VCA/T 
9 
10 
11 12 
13 
10. ADJUST 
20. 
Vour 


TPACKAGE 
LPACKAGE 


(Top View) 
(Top View) 


• 


TA (0e) 
TO-3 Metal Can 
. 
TO-66 Metal Can 
TO-257 Hermetic 
TO-39 Metal Can 
Ceramic LCC 
3-Terminal 
3-Terminal 
3-pin (Isolated) 
3-pin 
20-pin 


o to 70 
SG317AK* 
SG317AR* 
SG317AT* 
-25 to 85 
SG217AK* 
SG217AR* 
SG217AT* 
-55 to 125 
SGl17AK* 
SGl17AR* 
SG1l7AIG* 
SGl17AT* 
SGl17AL* 
MIL-STD-883 
SGl17AK/883B* 
SGl17AR/883B* 
SGl17AIG/883B* 
SGl17AT/883B* 
SGl17AL/883B* 


DESC 
SGl17AK/DESC* 
SG117AR/DESC* 
SG1l7AIG/DESC* 
SGl17AT/DESC* 
SG117AL/DESC' 


JAN SPEC. 
JANl17K 
JANll7T 


• 
UN' denoles improved perfonnance 
over lhe non-nA" version, non_itA" versions also available. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFINITY 


MICROELECTRONICS 


The RAD HARD SGR1l7A 3-terminal 
positive adjustable regulators have been 
designed to meet the most stringent 
space and strategic level radiation 
requirements while meeting the 
industry standard LM1l7A and LM1l7 
electrical specifications. 


In addition to the features of the 
standard SGR1l7A, these devices are 
capable of meeting the attached data 
sheet electricals after the following 
radiation events: 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" FAX SYSTEM 


(SEE PAGE4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
FULLELECTRICALPERFORMANCE AFTER 
RADIATION EXPOSURE 


1 MEG Rad Total Dose 


S x 10" N/cm' 


• 
1% OUTPUT VOLTAGE TOLERANCE 


• 
0.01%N 
LINE REGULATION 


• 
0.3% LOAD REGULATION 


• 
MINIMUM 
1SA OUTPUT CURRENT 


• 
RADIATION DATA AVAILABLE 


• 
AVAILABLE TO MIL-STD-883B 


• 
L1NFINITYLEVEL 'S' PROCESSING 
AVAILABLE 


• 


KPACKAGE 
(Top View) 


RPACKAGE 
(Top View) 


Y~~ 
<D 


2 
3 


ADJUST 
VOOf 


CASE 
IS Y"", 


TPACKAGE 
(Top View) 


IGPACKAGE 


(Top View) 


~ 


TO-3 
Metal Can 
~TO-66 
Metal Can ~TO-257 
Hermetic 
~TO-39 
Metal Can 
3-Terminal 
3-TermlOal 
3-plO (Hermettc) 
3-plO 
------- 
-55 to 125 
SGR117AK' 
SGR117AR' 
SGR117AIG' 
SGR117AT' 


MIL-STD-883 
SGR117AK/883B' 
SGR117AR/883B' 
_ 
SG~117A~G/883B' 
SGR117AT/883B' 


• 
"All denotes 
improved 
performance 
over 
the non-itA" version, 
non_liNt versions 
also available. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


oLfNFfNITY 


Ml( 
~()E.lECTK()NICS 


The SG120 series of negative regulators 
offer self-contained, 
fixed-voltage 
capability with up to 1.5A of load 
current. 
With a variety of output 
voltages and four package options this 
regulator series is an optimum comple- 
ment to the SG7800A/7800/120 line of 
three terminal regulators. 
All protective features of thermal 


shutdown, 
current limiting, and safe- 
area control have been designed into 
these units and since these regulators 
require only a single output capacitor 
or a capacitor and 5mA minimum load 
for satisfactory performance, 
ease of 


application is assured. 


Although designed as fixed-voltage 


regulators, the output voltage can be 
increased through the use of a simple 
voltage divider. 
The low quiescent 


drain current of the device insures 
good regulation when this method is 
used, especially for the SG120 series. 
Utilizing an improved Bandgap 
reference design, problems have been 
eliminated that are normally associated 
with the zener diode references, such 
as drift in output voltage and large 
changes in the line and load regulation 
These devices are available in 


TO-257 (hermetically sealed TO-220), 
both isolated and non-isolated), 
TO-3, 
TO-39 and To-66 power packages. 


COMPLETE SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 SILICON 
GENERAL 
DATABOOK 


• 
OUTPUT CURRENTTO 1.5A 


• 
EXCELLENT LINE AND LOAD REGULATION 


• 
FOLDBACK CURRENTLIMITING 


• 
THERMAL OVERLOAD 
PROTECTION 


• 
VOLTAGES AVAILABLE, 
-5V, -5.2V, -8V, 


-12V, -15V, -1BV, -20V 


• 
CONTACT FACTORY FOR OTHER VOLTAGE 
OPTIONS 


• 
AVAILABLE TO MIL-STD-B83B 


• 
RADIATION 
DATA AVAILABLE 


• 
L1NFINITYLEVEL '5' 
PROCESSING 


AVAILABLE 
• 


GROUND 
GROUND 
0 
~ 
§D 
: ~;;UST 
o 
2 
~EISVW 
0,.,' 
=~,. 


VO", 


KPACKAGE 
RPACKAGE 
IGPACKAGE 


(Top View) 
(Top View) 
(Top View) 


3 
2 
1 20 
19 
1. N.C. 
11. N.C. 
D 


2. v~ 
12. N.C. 
, , 


"~~~ 


A 
~- 
18 
3. N.C. 
13. N.C. 


CD 


5 
17 
4. You, 
14. N.C. 


• 
1. 
s. Vour 
15. GND 


7 
15 
6. N.C. 
16. N.C. 


2 
3 
7. 
Yom SENSE 
17. GND 
8 
14 


Vou! 
VIN 
8. N.C. 
18. N.C. 


CASEISVw 
9 
10 II 
12 
13 
9. N.C. 
19. N.C. 


10.N.C. 
20. VIN 


TPACKAGE 
LPACKAGE 


(Top View) 
(Top View) 


T 
A (0e) 


-5510125 
MIL-STD-883~ 


TO-3 Metal Can 
3-Terminal 


SGI20-xxK 
SG120-xxK/8838 
~ 


TO-66 
Metal Can ~TO-257 
Hermetic ~TO-39 
Metal Can ~ceramic 
LCC 
3-Terminal 
3-pin (Isolated) 
3-pin 
_2_0""-p_i_n 
_ 
SGI20-xxR 
SGI20-xxIG 
SGI20-xxT 
SGI20-xxL 


. 
SG120-xxR/8838 
SG120-xxIG/8838 
SG120-xxT/8838 
• 
SG120-xxL/8838 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 
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The SG137A family of negative 
adjustable 
regulators 
will deliver up to 


1.5A output 
current over an output 


voltage range of -1.2V to -37V. Linfinity 
has made significant improvements 
in 
these regulators 
compared 
to previous 


devices, such as better line and load 
regulation, 
and a maximum 
output 


voltage error of 1%. The SG137 family 
uses the same chip design and 
guarantees 
maximum 
output voltage 


error of ±2%. 
Every effort has been made to make 


these devices easy to use and difficult 
to damage. 
Internal current and power 
limiting coupled 
with true thermal 


limiting prevents device damage due to 
overloads 
or shorts even if the regulator 
is not fastened 
to a heat sink. 


The SG137A1137 family of products 
are ideal complements 
to the SG117AI 


117 adjustable 
positive regulators. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 SILICON GENERAL 
DATABOOK 


• 
1% OUTPUT VOLTAGE TOLERANCE 


• 
0.01%N 
LINE REGULATION 


• 
0.5% LOAD REGULATION 


• 
0.02%NI THERMAL REGULATION 


• 
AVAIlABLE 
TO MIL-STD-883B AND 
DESC SMD 


• 
SCHEDULED FOR MIL-M38S10 
QPL TESTING 


• 
MIL-M38S10 I 11804BYA - JAN137K 


• 
L1NFINITYLEVEL 'S' PROCESSING 
AVAIlABLE 


• 


KPACKAGE 
(Top View) 


ADJUSTMENT~ 


CD 


2 
3 


Yom 
VIH 


TPACKAGE 
(Top View) 


RPACKAGE 
(Top View) 
D' 
" 
-- 
18 


5 
17 
. 
I. 


7 
15 


8 
14 


LPACKAGE 
(Top View) 


IGPACKAGE 


(Top View) 


1. 
VOAJT 


2. 
VWJ 
3. N.C. 
4. N.C. 
5. N.C. 
6. N.C. 
7. N.C. 
8. N.C. 


9. N.C. 
10. N.C. 


11. V'f.l 
12. N.C. 
13. N.C. 


14. N.C. 
15. N.C. 


16. ADJUST 
17. N.C. 
18. N.C. 
19. N.C. 
20. N.C. 


T 
A (OCI 
TO-3 Metal Can 
To-66 Metal Can 
TO-257 Hermetic 
TO-39 Metal Can 
Ceramic LCC 
3-Terminal 
3-Terminal 
3-pin (Isolated) 
3-pin 
20-pin 


o to 70 
SG337AK' 
SG337AR' 
SG337AT' 


-25 to 85 
SG237AK' 
SG237AR' 
SG237AT' 


-55 to 125 
SG137AK' 
SG137AR' 
SG137AIG' 
SG137AT' 
SG137AL' 


MIL-STD-883 
SG137AK/883B' 
SG 137 AR/883B' 
SG 137AIG/883B' 
SG137AT/883B' 
SG137AL/883B' 


DESC 
SG 137 AK/DESC' 
SG 137 AR/DESC' 
SGI37AIG/DESC' 
SGI37AT/DESC' 
SGI37AL/DESC' 
JAN SPEC. 
JAN137K 


'" 
ItA" denotes 
improved performance 
over the non-"A" version, non-"A" versions also available. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


T 
n!T!nnnlf 
lnnf 
flnn-, 


OLINFrNITY 


MILKOElECTKONICS 


The SG140A/140 series of positive 
regulators offer self contained, fixed- 
voltage capability with up to 1.5A of 
load current and input voltage up to 
50V (SG140A series only). 
These units feature a unique on-chip 
trimming system to set the output 
voltages to within ±1.5% of nominal on 
the SG140A series and 
±2.QOIoon the 
SG140 series. 
The SG140A versions 
also offer much improved line and load 
regulation characteristics. 
Utilizing an 
improved Bandgap reference design, 
problems have been eliminated that are 
normally associated with the Zener 
Diode references, such as drift in output 


voltage and large changes in the line 
and load regulation. 


All protective features of thermal 


shutdown, current limiting, and safe- 
area control have been designed into 
these units and since these regulators 
require only a small output capacitor for 
satisfactory performance, ease of 
application is assured. 
Although designed as fixed-voltage 


regulators, the output voltage can be 
increased through the use of a simple 
voltage divider. 
The low quiescent 


drain current of the device insures good 
regulation when this method is used. 


COMPLETE SPECIFICATIONS AVAILABLE 
FROM "UN" 
FAX SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 SILICON GENERAL 
DATABOOK 


• 
OUTPUT VOLTAGE SET INTERNALLY TO 
±1.5% 
ON SG140A 


• 
INPUT VOLTAGE RANGE TO SOV MAX. ON 
SG140A 


• 
2 VOLT INPUT/OUTPUT DIFFERENTIAL 


• 
BANDGAP REFERENCEVOLTAGE 


• 
EXCELLENTLINE AND LOAD REGULATION 


• 
FOLDBACK CURRENTLIMITING 


• 
THERMAl OVERLOAD 
PROTECTION 


• 
VOLTAGES AVAILABLE, 
SV, 6V, 8V, 12V, 
15V, 18V, 24V 


• 
AVAILABLE TO MIL-STD-883B 


• 
RADIATION DATA AVAILABLE 


• 
L1NFINITYLEVEL·s· PROCESSING 
AVAILABLE 


~ 


~ISGROUND 


v"'" 


KPACKAGE 
(Top View) 


V.~ 
CD 


2 
3 


Vou! 
GROUND 


TPACKAGE 
(Top View) 


RPACKAGE 
(Top View) 


1. N.C. 


2. VIH 
3. N.C. 
4. N.C. 
S. N.C. 
6. N.C. 


7. 
GROUND 
8. N.C. 


9. N.C. 


10. VOIJT 


ED=- 
===_===_===_===_ 
::::I,,; 
~~UND 


IGPACKAGE 


(Top View) 


11. N.C. 


12. 
YOU! 


13. N.C. 
14. N.C. 


15. 
VOlJI SENSE 
16. N.C. 


17. YIH 
18. N.C. 
19. N.C. 


20. N.C. 
D' 
.4 
-- 
18 


5 
17 


6 
16 


7 
15 


8 
14 


LPACKAGE 
(Top View) 


TA (DC) 


-55 to 125 
Mll-STD-883 ~ 


TO-3 
Metal Can 
~TO-66 
Metal Can 
~TO-257 
Hermetic 
.~TO-39 
Metal Can 
3-Terminal 
3-Terminal 
3-pin (Isolated) 
3-pin------- 
SGI40-xxK 
SGI40-xxR 
SGI40-xxAIG* 
SGI40-xxT 
SGI40-xxK/8838 
SGI40-xxR/8838 
SGI40-xxAIG/8838* 
SGI40-xxT/8838 


* "A"denotes 
improved performance 
over the non-"A" version, non-"N' versions also available. 
Note: 
"xx" to be replaced by output voltage of specific fixed regulator. 


~ 


Ceramic LCC 
20-pin 


SG140-xxl 
S~ 140-xxl/8838 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


MI(!.:OE:.LECI!.:{JNIC5 


This monolithic 
integrated 
circuit 
contains 
all the control 
circuitry for a 


regulating 
power supply 
inverter or 


switching 
regulator. 
Included 
in a 16- 


pin dual-in-line 
package 
is the voltage 


reference, 
error amplifier, 
oscillator, 


pulse width modulator, 
pulse steering 
flip-flop, dual alternating 
output 
switches 
and current 
limiting and shut- 


down circuitry. 
This device can be 


used for switching 
regulators 
of either 


polarity, transformer 
coupled 
DC to DC 
converters, 
transformerless 
voltage 
doublers 
and polarity converters, 
as 
well as other power applications. 
The 
SG1524 is specified 
for operation 
over 


the full military ambient 
temperature 


range of -55°C to +125°C, the SG2524 
for -25°C to +85°C, and the SG3524 is 
designed 
for commercial 
applications 
of aoc to +7a°e. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" 
FAX 
SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
8V TO 40V OPERATION 


• 
5V REFERENCE 


• 
REFERENCELINE & LOAD 
REG. OF 0.4% 


• 
REFERENCETEMP. COEFFICIENT < ±1% 


• 
100Hz 
TO 300KHz 
OSCILLATOR 
RANGE 


• 
EXELLENT EXTERNAL SYNC CAPABILITY 


• 
DUAL 50mA 
OUTPUT TRANSISTORS 


• 
CURRENT LIMIT CIRCUITRY 


• 
COMPLETE f'WM POWER CONTROL CIRCUITRY 


• 
SINGLE ENDED OR PUSH-PULL OUTPUTS 


• 
TOTAL SUPPLY CURRENT LESS THAN 
10mA 


• 
AVAILABLE 
TO MIL-STD-883B 
AND 


DESC SMD 


• 
MIL-M-38510/12601BEA 
- JAN1524J 


• 
RADIATION 
DATA AVAILABLE 


• 
L1NFINITY LEVEL 'S' PROCESSING AVAIL 


INV.INPUT 
N.I.INPUT 


ose.OUTPUT 
+C.L SENSE 
,c.L. SENSE 


R, 


C, 


GROUND 


J&NPACKAGE 


(Top View) 


v., 
+V. 
Eo 
c, 


C, 
E, 
SHUTDOWN 
COMPENSATION 


INV.INPUT 
N.I.INPUT 
Ose.OUTPUT 
+C.L.SENSE 
·C.L SENSE 
R, 


C, 


GROUND 


V., 
+V. 
E, 
C, 
C, 
E, 
SHUTDOWN 
COMPENSATION 


1. N.C. 
2. Vm 
3. INY. INPUT 
4. N.I.INPUT 
5. ose. OUTPUT 
6. +C.L SENSE 
7. -e.L. SENSE 
8. R, 
9. C, 
10. GROUND 


DPACKAGE 
(Top View) 


11. COMPENSATION 
12. SHUTDOWN 


13. N.C • 
14. E" 
15. C.•. 


16. 
N.C. 


17. C. 
18. E, 
19. N.C. 


20. 
+V •• 
D' 


.4 
-- 
18 


, 
17 
• 
1. 


7 
" 
8 
14 


T 
A (0e) 
Plastic DIP 
Ceramic DIP 
• 


Plastic SOIC 
Ceramic LCC 


16-pin 
16-pin 
16-pin 
20-pin 


Oto 70 
SG3524N 
SG3524J 
SG35240 


-25 to 85 
SG2524N 
SG2524J 
SG25240 


-55 to 125 
SG1524J 
SG1524L 


MIL-STO-883 
SG 1524J/8838 
SG 1524L/8838 


OESC 
SG1524J/OESC 


JAN 
JAN1524J 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


MIC\{O£lECT\{ONICS 


The SG1524B is a pulse width modula- 
tor for switching 
power supplies 
which 
features improved 
performance 
over 


industry standards 
like the SG1524. 
A 


direct pin-for-pin 
replacement 
for the 
earlier device, it combines 
advanced 


processing 
techniques 
and circuit 
design to provide improved 
reference 
accuracy, and extended 
common 
mode 


range at the error amplifier and current 
limit inputs. 
A DC-coupled 
flip-flop 
eliminates 
triggering and glitch prob- 


lems, and a PWM data latch prevents 
edge oscillations. 
The circuit incorpo- 
rates true digital shutdown 
for high 


speed response, 
while an undervoltage 


lockout circuit prevents spurious 
outputs when the supply voltage is too 
low for stable operation. 
Full double- 
pulse suppression 
logic insures 
alternating 
output 
pulses when the 
Shutdown 
pin is used for pulse-by- 
pulse current limiting. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" 
FAX SYSTEM 


(SEE PAGE 3-1) 
AND 1990/91 SILICON 
GENERAL 
DATABOOK 


• 
NT040VOPERATION 


• 
5V REFERENCETRIMMED TO ±1% 


• 
100Hz TO 400KHz 
OSCILLATOR RANGE 


• 
EXELLENT EXTERNAL SYNC CAPABILITY 


• 
DUAL 1OOmA OUTPUT TRANSISTORS 


• 
WIDE CURRENT LIMIT COMMON 
MODE 
RANGE 


• 
DC-COUPLED TOGGLE FLIP-FLOP 


• 
PWM DATA LATCH 


• 
UNDERVOLTAGE 
LOCKOUT 


• 
FULL DOUBLE-PULSE SUPPRESION LOGIC 


• 
60V OUTPUT COLLECTORS 


• 
AVAILABLE 
TO MIL-STD-B83B 
AND 


DESC SMD 


• 
RADIATION 
DATA AVAILABLE 


• 
lINFINITY LEVEL '5' PROCESSING AVAIL . • 


INV. INPUT 
N.I.INPUT 
Ose.OUTPUT 


-.<.L SENSE 
·C.L SENSE 
II, 


C, 


GROUND 


J&NPACKAGE 


(Top View) 


Vm 
+V. 


E. 
C. 
C. 
E. 
SHUTOOWN 
COMPENSATION 


INY.INPUT 
N.I.INPUT 
ose. OUTPUT 


-.<.L SENSE 
-C.L SENSE 


II, 


C, 


GROUND 


v., 
+V. 


E. 
C. 
C. 
E. 
SHUTDOWN 
COMPENSATION 


3 
2 
1 
20 19 
:0- :: 
• 
1. 


7 
15 


8 
14 


1. N.C. 
2. INV. INPUT 
J. N.I. INPUT 
4. ose. OUTPUT 
5. +C.l. SENSE 
6. N.C. 
1. -e.L SENSE 
8. II, 
9. (T 
10. GROUND 


DWPACKAGE 


(Top View) 


11. N.C. 
12. COMPENSATION 
1J. SHUTOOWN 
14. EA 
15. C" 
16. 
N.C. 


17. C. 
18. E. 
19. +VIH 
20. V.u 


TA (OCI 


o to 70 


-25 to 85 


-55 to 125 


MIL-STD-883 


DESC 


Plastic DIP 
16-pin 


SG3524BN 


SG2524BN 


LPACKAGE 
(Top View) 


. Plastic SOWB 
16-pin 


SG3524BDW 


SG2524BDW 


Ceramic DIP 
16-pin 


SG3524BJ 


SG2524JBJ 


SG1524BJ 


SG1524BJ/883B 


SGI524BJ/DESC 


NOle: All surface-mount 
packages 
are available 
in Tape & Reel. 


Append 
the letter "T" to part number. 
(i.e. 
SG3524BD\VT) 


Ceramic LCC 
20-pin 


SG1524BL 


SG1524BL/883B 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFINITY 


M 
I 
( 
I..: () 
[ 
L 
L ( 
, 
I{ 
() 
N 
1<": 
S 


The 
SG1525A/1527A 
series 
of 
pulse 
width modulator 
integrated 
circuits are 


designed to offer improved performance 
and 
lower 
external 
parts count 
when 
used to implement all types of sWitching 
power supplies. 
The on-chip +5.1 volt 


reference is trimmed to ±10/0initial accu- 
racy and the input common-mode 
range 


of the error amplifier includes the refer- 
ence voltage, 
eliminating 
external 
po- 


tentiometers 
and 
divider 
resistors. 
A 
Sync input to the oscillator allows mul- 
tiple units to be slaved together, 
or a 
single unit to be synchronized 
to an 
external system clock. 
A single resistor 
between 
the CT pin and the Discharge 


pin provides a wide range of deadtime 
adjustment. 
These devices also feature 


built-in soft-start circuitry with only a 
timing capacitor required 
externally. 
A 
Shutdown pin controls both the soft-start 


circuitry and the output stages, provid- 
ing instantaneous 
turn-off with soft-start 
recycle for slow turn-on. 
These func- 
tions are also controlled by an undervolt- 
age lockout which keeps the outputs off 
and the soft-start capacitor 
discharged 
for input voltages less than that required 
for normal operation. 
Another unique 
feature of these PWM circuits is a latch 
follOWingthe comparator. 
Once a PWM 
pulse has been terminated 
for any rea- 


son, the outputs will remain off for the 
duration of the period. 
The latch is reset 


with each clock pulse. The output stages 
are totem-pole designs capable of sourc- 
ing or sinking in excess of 200mA. The 
SG1525A output 
stage 
features 
OR 
logic, giving a LOW output for an OFF 
state. 
The SG1527A utilizes OR logic 


which 
results in a HIGH output 
level 


when OFF. 


• 
8V TO 35V OPERATION 


• 
5.W 
REFERENCETRIMMED TO ±1% 


• 
100Hz TO 500KHz OSCILLATOR RANGE 


• 
SEPARATE OSCIlLATOR 
SYNC TERMINAL 


• 
ADJUSTABLE DEADTIME CONTROL 


• 
INTERNAL 50FT-START 


• 
INPUT UNDERVOLTAGE 
LOCKOUT 


• 
LATCHING PWM TO PREVENT MULTIPLE 
PULSES 


• 
DUAL SOURCE / SINK OUTPUT DRIVERS 


• 
AVAILABLE TO MIL-STD-883B 


• 
MIL-M-38510 
/ 12602BEA - JAN1525AJ 


• 
MIL-M-38510 
/ 12604BEA 
- JAN1527AJ 


• 
RADIATION DATA AVAILABLE 


• 
L1NFINITYLEVEL '5' PROCESSING AVAIL . • 


INY.INPUT 
N.I.INPUT 


SYNC 


osc. OUTPUT 


C, 
II, 


DISCHARGE 


SOfT-START 


Vm.V. 


OUTPUT 8 


V, 
GROUND 


OUTPUT A 


SHUTDOWN 


COMPo 


J&NPACKAGE 


(Top View) 


INY.INPUT 
N.I.INPUT 


SYNC 


OSC. OUTPUT 


C, 


R, 


DISCHARGE 
SOfT-START 


Vm.V. 
OUTPUT 8 


V, 


. GROUND 


OUTPUT A 


SHUTDOWN 


COMPo D' 


4 
.- 
18 


5 
17 


6 
16 


7 
15 


• 
14 


1. N.C. 


2. 
INY.INPUT 
3. 
N.I.INPUT 
4. 
SYNC 
5. OSC. OUTPUT 
6. N.C. 
7. (T 
8. II, 
9. 
DISCHARGE 
10. SOfT-START 


11. N.C. 
12. COMPo 
13. SHUTDOWN 
14. OUTPUT A 
15. GROUND 
16. N.C. 


17. Vc 
18. OUTPUT 8 


19. +VrH 
20. 
V•. f 


DWPACKAGE 


(Top View) 


LPACKAGE 
(Top View) 


Ceramic LCC 
20-pin 


TA (0C) 
Plastic DIP 
Ceramic DIP 
• 
• Plastic SOWB 
16-pin 
16-pin 
16-pin 
o to 70 
SG3525AN 
SG3525AJ 
SG3525DW 


SG3527AN 
SG3525AJ 
SG3525DW 


·25 to 85 
SG2525AN 
SG2525AJ 
SG2525ADW 


SG2527AN 
SG2527AJ 
SG2527ADW 


-55 to 125 
SGI525AJ 


SGI527AJ 
MIL-STD-883 
SGI525AJi8838 


SG1527AJ/8838 
DESC 
SGI525AJ/DESC 


SGI527AJ/DESC 
JAN 
JANI525A 


JANI527A 


SGI525AL 


SGI527AL 
SG 1525Al/883-8--- 


SG 152iAi./8838 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


oLfNFfNITY 


MICl{OELECTI{()N1CS 


The SGI526 is a high performance 
monolithic pulse width modulator 
circuit designed for fixed-frequency 
switching regulators and other power 
control applications. 
Included in an 


IS-pin dual-in-line package are a 
temperature compensated voltage 
reference, sawtooth oscillator, error 
amplifier, pulse width modulator, pulse 
metering and steering logic, and two 
low impedance power drivers. Also 
included are protective features such as 
soft-start and undervoltage lockout, 


digital current limiting, double pulse 
inhibit, a data latch for single pulse 
metering, adjustable deadtime, and 
provision for symmetry correction 
inputs. 
For ease of interface, all digital 
control ports are TTLand B-series CMOS 
compatible. 
Active LOW logic design 
allows wired-OR connections for 
maximum flexibility. This versatile 
device can be used to implement single- 
ended or push-pull switching regulators 
of either polarity, both transformerless 
and transformer coupled. 


COMPLETE 
SPECIFICATIONS 
AVAILABLE 
FROM "L1N" FAX 
SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
8V TO 35V OPERATION 


• 
5V REFERENCE TRIMMED 
TO ±1% 


• 
1Hz TO 350KHz 
OSCILLATOR 
RANGE 


• 
DUAL 1oornA 
SOURCE/SINK 
OUTPUTS 


• 
DIGITAL CURRENT LIMITING 


• 
DOUBLE PULSE SUPPRESSION 


• 
PROGRAMMABLE 
DEADTIME 


• 
UNDERVOLTAGE 
LOCKOUT 


• 
SINGLE PULSE METERING 


• 
PROGRAMMABLE 
SOFT-START 


• 
WIDE CURRENT LIMIT COMMON 
MODE 
RANGE 


• 
TTUCMOS 
COMPATIBLE 
LOGIC PORTS 


• 
SYMMETRY CORRECTION 
CAPABILITY 


• 
GUARANTEED 
6 UNIT SYNCHRONIZATION 


• 
AVAILABLE 
TO MIL-STD-883B 


• 
RADIATION 
DATA AVAILABLE 


• 
L1NFINITY LEVEL 'S' 
PROCESSING AVAIL. • 


+ERROR 
·ERROR 
COMPENSATION 


'sonST"" 


RESET 


·CURRENTSENSE 
+CURRENTSENSE 
SHUTDOWN 
II, 


J&NPACKAGE 


(Top View) 


v.,.v. 
OUTPUTB 
GROUND 


.ERROR 
-ERROR 
COMPENSATION 


vm.v. 
OUTPUTB 
GROUND 


+VCOUfCTOI. 
OUTPUTA 
SYNC 


R.w,,,,,,, 


C, 


VOOWOOlt 
OUTPUTA 
SYNC 


R"...,,,,,,, 


C, 


CSOfT5lAl.I 


RESET 


-CURRENTSENSE 
.CURRENTSENSE 
SHUTDOWN 
II, 


DWPACKAGE 


(Top View) 


11. '1 
12. 
ROfiAOTlM~ 


13. SYNC 
14. OUTPUTA 


15. +VCOUKTOI 
16. N.C. 
17. GROUND 
18. OUTPUT8 
19..•.v~ 


20. VtEf 


T. (0C) 


o to 70 


-25 to 85 


·55 to 125 


MIL-STD-883 


1. N.C. 
2.• 
ERROR 
3. ·ERROR 
4. COMP 


5'~r 
6. RESET 
7. ·C.S. 
8. +C.S. 
9. SHUTDOWN 
10. II, 


LPACKAGE 
(Top View) 


SG1526L 


SG1526L/8838 


D' 
A 
-- 
18 


5 
17 
. 
,. 


7 
15 


8 
" 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


oLfNFINITY 


M I C I{ () 
I: , 
L ( 
T I~ () 
N I C 5 


The SG1526B is a high-performance 
pulse width modulator for switching 
power supplies which offers improved 
functional and electrical characteristics 
over the industry-standard 
SG1526. A 
direct pin-for-pin replacement 
for the 
earlier device with all its features, it 
incorporates 
the following 
enhancements: 
a bandgap reference 
circuit for improved regulation and 
drift characteristics, improved 
undervoltage 
lockout, lower 
temperature 
coefficients on oscillator 


frequency and current-sense 
threshold, 


tighter tolerance on softstart time, much 
faster SHUTDOWN response, 
improved 
double-pulse 
suppression 
logic for 


higher speed operation, and an 
improved output driver design with low 
shoot -through current, and faster rise 
and fall times. 
This versatile device can 


be used to implement single-ended 
or 


push-pull switching regulators of either 
polarity, both transformer-less and 
transformer-coupled. 


COMPLETE 
SPECIFICATIONS 
AVAILABLE 
FROM "UN" 
FAX 
SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
8V TO 35V OPERATION 


• 
5V LOW DRIFT 1% BANDGAP 
REFERENCE 


• 
1Hz TO 500KHz 
OSCILLATOR 
RANGE 


• 
DUAL 100mA 
SOURCE/SINK 


• 
DIGITAL CURRENT LIMITING 


• 
DOUBLE PULSE SUPPRESSION 


• 
PROGRAMMABLE 
DEADTIME 


• 
IMPROVED 
UNDERVOLTAGE 
LOCKOUT 


• 
SINGLE PULSE METERING 


• 
PROGRAMMABLE 
SOFT-START 


• 
WIDE CURRENT LIMIT COMMON 
MODE 


RANGE 


• 
nUCMOS 
COMPATIBLE 
LOGIC PORTS 


• 
SYMMETRY CORRECTION CAPABILl1Y 


• 
GUARANTEED 
6 UNIT SYNCHRONIZATION 


• 
SHOOT 
THRU CURRENTS LESS THAN 
100mA 


• 
IMPROVED SHUTDOWN 
DELAY 


• 
IMPROVED 
RISEAND 
FALL TIME • 
• 
AVAILABLE 
TO MIL-STD-883B 


• 
MIL-M38510112603BVA 
- JAN1526BJ 


• 
RADIATION 
DATA AVAILABLE 


• 
L1NFINI1Y LEVEL'S' 
PROCESSING AVAIL. 


+ERROR 
v., 
+ERROR 
v'" 
3 
2 
1 
20 
19 
1. N.C. 
11. C, 


-ERROR 
+V~ 
·ERROR 
+V~ 0 


2. 
+ERROR 
12.~ 


COMPENSAnON 
OUTPUTB 
COMPENSAnON 
OUTPUTB 
A 
~- 
18 
3. ·ERROR 
13. SYNC 


CSOflSfAIT 
GROUND 
CsonSTAlT 
GROUND 
5 
17 
4. COMP 
14. OUTPUTA 


RESET 
V""""'" 
RESET 
+VCOUKTOl 
6 
16 


S. Ssmr.u, 
15. +VCOUfCTOI 


6. RESET 
16. N.C. 
-CURRENTSENSE 
OUTPUTA 
·CURRENTSENSE 
OUTPUTA 
7 
15 
7. -C.S. 
17. GROUND 
+CURRENTSENSE 
SYNC 
+CURRENTSENSE 
SYNC 
8 
1A 
8. +C.S. 
18. OUTPUT8 
SHUTDOWN 
R",.,_ 
SHUTDOWN 
R",.,_ 
9. SHUTDOWN 
19. +V.., 


Il, 
C, 
Il, 
C, 
9 
10 
II 
12 
13 
10. Il, 
20. VHf 


J&NPACKAGE 
DWPACKAGE 
LPACKAGE 


(Top View) 
(Top View) 
(Top View) 


T 
A (0e) 


o to 70 


-25 to 85 


-55 to 125 


MIL-STD-883 


DESC 


JAN 


Plastic DIP 
16-pin 


SG35268N 


SG25268N 


Ceramic DIP 
16-pin 


SG35268J 


SG25268J 


SG15268J 


SG 15268J/8838 


SGI5268J/DESC 


JAN15268J 


Plastic SOWB 
16-pin 


SG35268DW 


SG25268DW 


Ceramic LCC 
20-pin 


SG15268L 


SG 15268L/8838 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFfNITY 


MICkcIELICTf{()NICS 


OLINFINITY 


.".1Iaj 


SGl!53~~~ 


REGULATING 
PULSE 
WIDTH 
MODULATOR 


The SG1529 series of pulse width 
modulator integrated circuits are 
designed to provide all the operational 
features of the SG1524B series with the 
added advantage of an uncommitted 
input to the PWM comparator. 
This 
allows the device to be used in Feed- 
Forward regulation schemes to achieve 
beller line regulation as well as 
improved dynamic response. 
A 5V 


bandgap reference trimmed to ±1% 
tolerance, an error amplifier, and a 
current limit comparator with a high 
common mode range are included in 
the Ie. 


A DC coupled flip-flop eliminates 
triggering and glitch problems, and a 
PWM data latch prevents edge 
oscillations. 
The circuit incorporates 


true digital shutdown for high speed 
response while an undervoltage lockout 
circuit prevents spurious outputs when 
the supply voltage is tOOlow for stable 
operation. 
Full double-pulse 
suppression logic insures alternating 
output pulses when the Shutdown pin 
is used for pulse-by-pulse current 
limiting. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX 
SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 SILICON 
GENERAL 
DATABOOK 


• 
FEED FORWARD CAPABILITY 


• 
7V TO 40V OPERATION 


• 
5V REFERENCETRIMMED TO ±1% 


• 
100Hz TO 400KHz 
OSCILLATOR RANGE 


• 
EXELLENT EXTERNAL SYNC CAPABILITY 


• 
DUAL 100mA 
OUTPUT TRANSISTORS 


• 
WIDE CURRENT LIMIT COMMON 
MODE 
RANGE 


• 
DC-COUPLED TOGGLE FLIP-FLOP 


• 
PWM DATA LATCH 
• 
UNDERVOLTAGE 
LOCKOUT 


• 
FULL DOUBLE-PULSE SUPPRESION LOGIC 


• 
60V OUTPUT COLLECTORS 


• 
AVAILABLE 
TO MIL-STD-883B 


• 
L1NFINITYLEVEL'S' 
PROCESSING AVAIL. I 


INV.INPlIf 
N.I.INPlIf 
ose. OUTPUT 


+C.LSENSE 
-C.L.SENSE 


R, 


C, 


F.F. 


GROUND 


N.C. 


V'" 
+v~ 


E. 
C, 
C. 
E. 
SHUTDOWN 
COMPENSATION 


T. (0C) 


o to 70 


·25 to 85 


-55 to 125 


MIL·STD·883 


J&NPACKAGE 


(Top View) 


Plastic DIP 
16-pin 


SG3529N 


SG2529N 


Ceramic DIP 
16-pin 


SG3529J 


SG2529J 


SG1529J 


SG1529J/8838 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


This monolithic integrated circuit is a 
versatile, general-purpose 
voltage 


regulator designed as a substantially 
improved replacement for the popular 
SG723 device. 
The SG1532 series 


regulators retain all the versatility of the 
SG723 but have the added benefits of 
operation with input voltages as low as 
4.5 volts and as high as 50 volts; a low 
noise, low voltage reference; 
temperature compensated, 
low 


threshold current limiting; and 
protective circuits which include 
thermal shutdown and independent 


current limiting; and protective circuits 
which include thermal shutdown and 
independent 
current limiting of both the 
reference and output voltages. 
A 
seperate remote shutdown terminal is 
included. 
In the dual-in-line package 
an open collector output is available for 
low input-output differential 
applications. 


These devices are available in both 


hermetic l4-pin and la-pin TO-96 
packages. 
In the T-package, these units 


are interchangeable 
with the LAS-lOOO 


and LAX-llOOregulators. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "L1N" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
INPUT VOLTAGE 
RANGE OF 4.5V TO SOV 


• 
2.5V LOW NOISE REFERENCE 


• 
INDEPENDENT SHUTDOWN 
TERMINAL 


• 
IMPROVED LINE AND LOAD REGULATION 


• 
80mV CURRENT LIMIT SENSE VOLTAGE 


• 
FULLY PROTECTED INCLUDING THERMAL 
SHUTDOWN 


• 
USEFUL OUTPUT CURRENT TO 1SOmA 


• 
AVAILABLE 
TO MIL-STD-BB3B 


• 
L1NFINITY LEVEL "S" PROCESSING 
AVAILABLE 


• 


N.C. 


CURRENTUMIT 


CURRENTSENSE 
INY.INPUT 
N.I.INPUT 
Vm 


V· 


N.C. 
FREQ.COMPo 


V~ 
V, 


V~ 


V, 
SHUTDOWN 


JPACKAGE 
(Top View) 


11. N.C. 
12. SHUTDOWN 


13. Vz 
14. N.C. 


15. 
VOIJf 


16. N.C. 
17. V, 


18. v~ 
19. N.C. 
20. FREQ.COMPo 


1. N.C. 
2. CURRENTUMIT 
3. CURRENTSENSE 
4. N.C. 
S. INV. INPUT 
6. N.C. 
7. N.I.INPUT 
8. Vw 
9. N.C. 
lO.V- 


40" 
18 
5 
17 
. 
I. 


7 
15 


8 
14 


TPACKAGE 
(Top View) 


LPACKAGE 
(Top View) 


T 


A (cC) 
Ceramic DIP 
TO-lOa Metal Can 
Ceramic LCC 


14-pin 
IO-pin 
20-pin 


o to 70 
SG2532J 
SG2532T 


SG3532J 
SG3532T 
·55 to 125 
SG1532J 
SG1532T 
SG1532L 
-- 


MIL-STD-883 
SG1532J/8838 
SG 1532T /8838 
SG 1532L/8838 


DESC 
SG 1532J/DESC 
SG 1532T /DESC 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


MICt.:OEI 
ECTRONICS 


DESCRIPTION 


The SG1540 is an integrated 
circuit 


designed 
to efficiently provide start -up 


power from a high-voltage 
DC bus to a 


PWM control circuit in a switching 
power supply. When used on the 
primary side, it reduces start-up current 
to less than 1mA and allows any 
standard 
PWM control circuit to be 


used as a primary-side 
controller. 


When used to power a controller 
on 


the secondary 
side, it efficiently 
eliminates 
the need for a heavy 501 


60Hz line transformer 
with its associ- 


ated low frequency 
magnetic 
fields. 
The circuit consists of three sections: 


a micropower 
bandgap 
comparatorl 


power switch referenced 
to 2.5 volts 
which isolates the start-up capacitor 
from its load; a high frequency 
square- 


wave oscillator with 200mA totem-pole 
output 
for driving an isolation trans- 
former; and a second 
bandgap 
com- 
parator with latching crowbar 
to protect 


against overvoltage 
faults while starting 
or running. 


The SG1540 is specified 
for operation 


over the full military ambient 
tempera- 
ture range of -55°C to 125°C. The 
SG2540 is characterized 
for the indus- 


trial range of -25°C to 85°C, and the 
SG3540 is designed 
for the commercial 
range of O°C to 70°C. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
USEABLE WITH PRIMARY AND 
SECONDARY SIDE PWM CONTROLLERS 


• 
MICROPOWER COMPARATOR 
1 SWITCH 
• INTERNAL 2.5V BANDGAP 
REFERENCE 
• SOmA POWER SWITCH 


• 
SQUAREWAVE 
OSCILLATOR 


• SOOHz TO 200KHz 
OPERATION 
• 200mA 
TOTEM POLE OUTPUTS 


• 
ELIMINATES BULKY, EXPENSIVE 50/60 Hz 
TRANSFORMER 


• 
INPUT CURRENT 35nA MAXIMUM 
OVER 
TEMPERATURE 


• 
MINIMIZES 
HIGH VOLTAGE 
BLEEDER 


CURRENT 


• 
PROGRAMMABLE 
START-UP VOLTAGE 
AND 
HYSTERESIS 


• 
INTERNAL AND PROGRAMMABLE 
OVERVOLTAGE 
CROWBAR LATCH • 


• 
AVAILABLE 
TO MIL-STD-883B 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL 


START 08 
DC OUT 
OVER VOLTAGE 
2 
7 
+Vfoj 


HYSTERESIS 3 
6 
AC OUT 


TIMING 
.• 
5 
GROUND 


START 


N.C. 


OVERVOLTAGE 


N.C. 


HYSTERESIS 


N.C. 


TIMING 


N.C. 


M&YPACKAGE 


(Top View) 


+VH 
N.C. 
AC OUT 
N.C. 
GROUND 


N.C. 


PACKAGE 
ORDER 
INFORMATION 


TA (0C) 


o to 70 


-25 to 85 


-55 to 125 


MIL-STD-883 


Plastic DIP 
8-pin 


SG3540M 


SG2540M 


DWPACKAGE 


(Top View) 


Ceramic DIP 
8-pin 


SG3540Y 


SG2540Y 


SG1540Y 


SG 1540Y /8838 


Plastic SOWB 
16-pin 


SG3540DW 


SG2540DW 


Note: 
All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append the letter "T"to part number. 
(i.e. SG3540DWT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


oLlNFrNITY 


M 
, C 1\ t) 
f 
L £ C T 1\ I) 
N 
Ie 
S 


This monolithic 
integrated 
circuit 
contains 
all the functions 
necessary 
to monitor 
and 


control 
the output 
of a sophisticated 
power 


supply system. 
Over-voltage 
(OV.) 
sensing 
with 
provision 
to trigger 
an external 
SCR 
"crowbar" 
shutdown: 
an 
under-voltage 
(U.V.) circuit which can be used to monitor 
either the output 
or to sample 
the input line 
voltage; 
and 
a third 
op 
amp:comparator 


usable 
for 
current 
sensing 
(C.L.) 
are 
all 
included 
in this IC, together 
with an inde- 
pendent, 
accurate 
reference 
generator. 
Both over and under-voltage 
sensing 
cir- 
cuits 
can 
be 
externally 
programmed 
for 
minimum 
time duration 
of fault before 
trig- 
gering. 
All functions 
contain 
open collector 


outputs 
which can be used independently 
or 
wire-O Red together; 
and although 
the SCR 
trigger is directly connected 
only to the over- 


voltage 
sensing 
circuit, it may be optionally 
activated 
by any of the 
other 
outputs, 
or 


from an external signal. The O.V. circuit also 
includes 
an optional 
latch and external 
reset 


capabiliry. 


The 
current 
sense 
circuit 
may 
be used 


with external 
compensation 
as a linear am- 


plifier 
or as a high gain 
comparator. 
Al- 
though 
nominally 
set for zero input offset, a 


fixed threshold 
may be added with an exter- 
nal resistor. 
Instead 
of current 
limiting, this 


circuit 
may also 
be used 
as an additional 


voltage 
monitor. 
The 
reference 
generator 
circuit 
is inter- 
nally 
trimmed 
to 
eliminate 
the 
need 
for 


external 
potentiometers 
and the entire 
cir- 


cuit may be powered 
directly from either the 


output 
being 
monitored 
or from a seperate 
bias voltage. 


• 
OVER-VOLTAGE, 
UNDER-VOLTAGE, 
AND 
CURRENT SENSING CIRCUITS ALL INCLUDED 


• 
REFERENCEVOLTAGE 
TRIMMED TO 1% 


ACCURACY 


• 
SCR 'CROWBAR' 
DRIVE OF 300mA 


• 
PROGRAMMABLE TIME DELAYS 


• 
OPEN-COLLECTOR OUTPUTS AND REMOTE 
ACTIVATION 
CAPABILITY 


• 
TOTAL STANDBY CURRENT LESS THAN 
10mA 


• 
AVAILABLE 
TO MIL-STD-883B 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. 


• 


S.C.R. TRIGGER 


REMOTEACTIVATE 


RESET 


O.V. INDICATE 


O.V. DELAY 


O.V.INPUT 


U.V.INPUT 


U.V. DELAY 


J&NPACKAGE 


(Top View) 


+V~ 
v,. 
GROUND 


C.L. OUTPUT 


OFFSET/COMP 
c.L. N.I. INPUT 


C.L. INV. INPUT 


U.V. INDICATE 


S.C.R.TRIGGER 


REMOTEACTTVATE 


RESET 


O.V.INDICATE 


O.V. DELAY 


O.V.INPUT 


U.V.INPUT 


U.V. DELAY 


1. N.C. 
2. 
SCRTRIGGER 


3. 
REMOTEACTIVATE 


4. 
RESET 


S. O.V.INDICATE 
6. N.C. 
7. O.V. DELAY 
8. O.V. INPUT 
9. 
U.V. INPUT 
10. U.V. DELAY 
D' 
..• 
-- 
18 


5 
17 


6 
16 


7 
15 


8 
1A 


LPACKAGE 
(Top View) 


Plastic DIP 
Ceramic DIP 
16-pin 
16-pin 
o to 70 
SG3543N 
SG3543J 


-25 to 85 
SG2543N 
SG2543J 


-55 to 125 
SGI543J 


MIL-STD-883 
SGI543J/8838 


DESC 
SG1543J/DESC 


Note; 
All surface-mount 
packages 
are available 
in Tape & Reel. 


Plastic SOWB 
16-pin 


SG3543DW 


SG2543DW 


+V~ 
v., 
GROUND 


C.L. OUTPUT 


OFFSET/COMP 
C.L. N.!. INPUT 


C.L. INY. INPUT 


U.V. INDICATE 


DWPACKAGE 


(Top View) 


11. N.C. 
12. U.V.INDtCATE 
13. C.L. INY. INPUT 
14. C.L. N.!. INPUT 


lS.0FFSET/COMP 
16. N.C. 
17. C.L. OUTPUT 


18. GROUND 
19. Vrs 
20. 
+V'fol 


SGI543L 


~1543L/8~8 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


~ 
~-- 


OLINFrNITY 


MICf{()ELECT~()NICS 


This device was designed 
to provide all 
the operational 
features of the SG1543/ 


2543/3543 devices but with the added 
advantage 
of uncommitted 
inputs to the 
voltage sensing comparators. 
This 
allows monitoring 
of voltage levels less 


than 2.5 volts by dividing down the 
internal reference 
supply. 
In all other respects, 
the SG1544 
series is identical to the SG1543 series. 
These monolithic 
devices contain all 
the functions 
necessary 
to monitor and 


control the output 
of a sophisticated 


power supply system. 
Over-voltage 
sensing with provision 
to trigger an 


external SCR "crowbar" shutdown; 
an 
under-voltage 
circuit which can be used 
to monitor either the output 
or sample 


the input line voltage; and a third op 
amp/comparator 
usable for current 
sensing are all included 
in this IC, 


together 
with an independent, 
accurate 
reference 
generator. 


The voltage-sensing 
input 


comparators 
are identical and can be 


used with threshold 
levels from zero 
volts to (V1N-3V). 
Each has 
approximately 
25mV of hysteresis 
which is offset so the switching 
differential 
threshold 
is zero on the 


non-inverting 
input for rising levels and 
zero on the inverting input for falling 
signals. 
All other operating 
characteristics 
are as described 
in the 
SG1543 data sheet and application 
note. 


• 
UNCOMMITIED 
COMPARATOR 
INPUTS FOR 


WIDE INPUT FLEXIBILITY 


• 
COMMON·MODE 
RANGE FROM ZERO TO 
NEAR SUPPLYVOLTAGE 


• 
REFERENCEVOLTAGE TRIMMED TO 1% 
ACCURACY 


• 
OVER-VOLTAGE, 
UNDER-VOLTAGE, 
AND 
CURRENTSENSING CIRCUITSALL INCLUDED 


• 
SCR"CROWBAR" DRIVE OF 300mA 


• 
PROGRAMMABLE TIME DELAYS 


• 
OPEN·COLLECTOR OUTPUTS AND REMOTE 
ACTIVATION 
CAPABILITY 


• 
TOTAL STANDBY CURRENT LESSTHAN 
10mA 


• 
AVAILABLE TO MIL·STD-883B AND 
DESC SMD 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. • 
COMPLETE SPECIFICATIONS AVAILABLE 
FROM "UN" 
FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


S.C.R. TRIGGER 


REMOTE ACTIVATE 


RESET 


O.V.INDICATE 


O.V. DELAY 


O.V. N.I. INPUT 


U.V. INV. INPUT 


U.V. N.I. DELAY 


U.V. INV. INPUT 


J&NPACKAGE 


(Top View) 


+V~ 


VRff 
GROUND 


C.L. OUTPUT 


OFFSET/COMP 


C.L. N.I. INPUT 


C.L. INV. INPUT 


U.V.INDICATE 


U.V. DELAY 


S.C.R. TRIGGER 


REMOTE ACTIVATE 


RESET 


O.V. INDICATE 


O.V. DELAY 


O.V. N.I. INPUT 


O.V. INV. INPUT 


U.V. N.I.INPUT 


U.V. INV. INPUT 


+V1N 
Vm 
GROUND 


C.L. OUTPUT 


OFFSET/COMP 
C.L. N.I. INPUT 


C.L. INV. INPUT 


U.V.INDICATE 


U.V. DELAY 


Plastic DIP 
16-pin 


SG3544N 
SG2544N 


DWPACKAGE 


(Top View) 


o to 70 
····:25·t~ 
85 


_.__ ._.- -_._". - 
-- 


·55 to 125 


--MIi::Sil>:sa3 
'---DEs<: 


Ceramic DIP 
16-pin 


SG3S44J 
SG2S44J 
SGI544J 


. 5<>l544J/883B 
5(71544J illESC 


Note, Allsurface·mount packages are available in Tape & Reel. 


Append the lerrer "T"to part number. (Le. SG3544DWr) 


Plastic SOWB 
16-pin 


SG3544DW 
'SG2544DW 


FOR 
FURTHER 
I •..•FORMATIO 
•..• CALL 
(714) 
898-8121 


OLINFfNITY 


M I C I{ () 
l 
L [ 
erR 
() 
N I C 5 


The SG1548 is an integrated 
circuit 


capable 
of monitoring 
up to four 
positive DC supply voltages 
simultaneously 
for overvoltage 
and 
undervoltage 
fault conditions. 
An on- 
chip inverting 
op amp also allows 


monitoring 
one negative 
DC voltage. 
The fault tolerance 
window 
is 
accurately 
programmable 
from ±5% to 


±40% using a simple divider network 
on the 2.5V reference. 
A single 


external 
capacitor 
sets the fault 
indication 
delay, eliminating 
false 


outputs 
due to switching 
noise, logic 


transition 
current 
spikes, and short- 
term AC line interruptions. 


An additional 
comparator 
referenced 
to 2.5V allows the AC line to be 
monitored 
for undervoltage 
conditions 
or for generation 
of a line clock. 
The 


comparator 
can also be used for 
programmable 
undervoltage 
lockout 
in 
a switching 
power supply. 


Uncommitted 
collector 
and emitter 


outputs 
permit both inverting and non- 
inverting operation. 
External 


availability 
of the precision 
2.5V 
reference 
and open-collector 
logic 


outputs 
permit expansion 
to monitor 
additional 
voltage using available 
open- 


collector 
quad comparators. 


COMPLETE 
SPECIFICATIONS 
AVAILABLE 
FROM 
"UN" 
FAX 
SYSTEM 


(SEE 
PAGE 
4-1) 
AND 
1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
MONITORS 
4 DC VOLTAGES 
& THE 
AC 
LINE 


• 
PRECISION 
2.5V 
± 1% 
LOW-DRIFT 
REFERENCE 


• 
FAULT 
TOLERANCE 
ADJUSTABLE 
FROM 


±S% 
TO±40% 


• 
±3% 
TRIP THRESHOLD 
TOL. 
OVER 
TEMP. 


• 
SEPERATE 
10mA, 
40V 
OVERVOLTAGE, 


UNDERVOLTAGE 
& AC 
LINE 
FAULT 
OUTPUTS 


• 
FAULT 
DELAY 
PROGRAMMABLE 
WITH 


SINGLE 
CAPACITOR 


• 
30mV 
COMPARATOR 
HYSTERESIS 
TO 


PREVENT 
OSCILLATIONS 


• 
ON-CHIP 
INVERTING 
OP 
AMP 
FOR 


NEGATIVE 
VOLTAGE 


• 
OPEN-COLLECTOR 
OUTPUT 
LOGIC 
OR 


EXPANDABILITY 


• 
OPERATION 
FROM 
4.5V 
TO 
40V 
SUPPLY 


I 


LOWER THRESHOLD 
INV. OUTPUT 
LOWER THRESHOLD 
INV. OUTPUT 


GROUND 
INV.INPUT 
GROUND 
INY.INPUT 


Vou 
SENSE 4 
Vou 
SENSE 4 


+VN 
SENSE 3 
+VN 
SENSE 3 


LINE SENSE 
SENSE 2 
LINE SENSE 
SENSE 2 


EMITTER OUTPUT 
SENSE 1 
EMITTER OUTPUT 
SENSE 1 


COLLECTOR OUTPUT 
U.V. FAULT 
COllEaOR 
OUTPUT 
U.V. FAULT 


DELAY 
O.V. FAULT 
DELAY 
O.V. FAULT 


J&NPACKAGE 


(Top View) 


3 
2 
1 
20 
19 
'0-: 
18 


5 
17 


6 
16 


7 
15 


8 
" 


1. N.C. 
2. tOWER THRESHOLD 
3. GROUND 


4. 
VIlff 


S. 
+VI'l 


6. N.C. 
7. 
LINE SENSE 
8. 
EMITTER OUTPUT 
9. 
COLLEaOR 
OUTPUT 
10. DELAY 


LPACKAGE 
(Top View) 


DWPACKAGE 


(Top View) 


11. N.C. 
12. O.V. FAULT 
13. U.V. FAULT 
14. SENSE 1 
15. SENSE 2 
16. N.C. 
17. SENSE 3 
18. SENSE 4 
19. INV. INPUT 
20. INV. OUTPUT 


T 


A (OCI 
Plastic DIP 
Ceramic DIP 
•• 
Plastic SOWB 
Ceramic LCC 
16-pin 
16-pin 
16-pin 
20-pin 


Oto 70 
SG3548N 
SG3548J 
SG3548DW 


-25 to 85 
SG2548N 
SG2548J 
SG2548DW 


-55 to 125 
SG1548J 
SG1548L 


MIL-STD-883 
SG1548J/8838 
SG 1548L/8838 


FOR 
FURTHER 
.NFORMATION 
CAll 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996 
1997 


OLINFrNITY 


MI(KClElECTKONICS 


This monolithic integrated circuit is an 
analog latch device with digital reset. 
It 


was specifically designed to provide 
pulse-by-pulse current limiting for 
switch-mode power supply systems, but 
many other applications are also 
feasible. 
Its function is to provide a 


latching switch action upon sensing an 
input threshold voltage, with reset 
accomplished by an external clock 
signal. This device can be interfaced 
directly with many kinds of pulse width 
modulating control IC's, including the 
SG1524, SG1525A, and SG1527A. 


The input threshold for the latch 


circuit is 100mV, which can be 
referenced either to ground or to a 
wide-ranging positive voltage. 
There 


are high and low-going output signals 
available, and both the supply voltage 
and clock signal can be taken directly 
from an associated PWM control chip. 
With delays in the range of 200 
nanoseconds, 
this latch circuit is ideal 
for fast reaction sensing to provide 
overall current limiting, short circuit 
protection, or transformer saturation 
control. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
CURRENTSENSING WITH 1OOmV THRESHOLD 


• 
COMMON-MODE 
INPUT AT GROUND OR 
T040V 


• 
COMPLEMENTARY OUTPUTS 


• 
AUTOMATIC 
RESETFROM PWM CLOCK 


• 
180ns DELAY 


• 
INTERFACE DIREG TO SG1S24, SG1525A, 
SG1527A 


• 
AVAILABLE TO MIL-STD-883B 


• 
RADIATION DATA AVAILABLE 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. 


I 


+ HI eM 
INPUT 08 
+vs 


• HI CM INPUT 
2 
7 
CtOCK 
RESET 


+ LO CM INPUT 
3 
6 
HI OUTPUT 


. LO CM INPUT 
4 
5 
LO OUTPUT 


M&Y 
PACKAGE 


(Top View) 


o to 70 


-25 to 85 


-55 to 125 


MIL-STD-883 


DESC r 


Ceramic DIP 
8-pin 


SG3549Y 


SG2549Y 


SG1549Y 


SG 1549Y /8838 


I 
SG 1549Y /DESC 


Plastic DIP 
8-pin 


SG3529M 


SG2549M 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


OLINFrNITY 


M 
I 
( 
J..: 
() 
E 
lEe 
T 
f{ 
() 
N 
I 
C 
5 


The SG1626, SG2626, SG3636 is a dual 
inverting 
monolithic 
high speed 
driver 
that is pin-for-pin 
compatible 
with the 
DS0026, TSC426 and ICL7667. This 
device utilizes high voltage Schottky 
logic to convert TTL signals to high 
speed 
outputs 
up to 18V. The totem 
pole outputs 
have 3A peak current 
capability, 
which enables 
them to drive 
lOOOpFloads in typically less than 
25ns. 
These speeds 
make it ideal for 
driving power 
MOSFETs and other 


large capacitive 
loads requiring 
high 


speed 
switching. 


In addition 
to the standard 
packages, 


Linfinity offers the 16-pin SOIC (DW 
package) 
for commercial 
and industrial 


applications, 
and the Hermetic To-66 
(R package) 
for military use. 
These 
packages 
offer improved 
thermal 


performance 
for applications 
requiring 
high frequencies 
ancl!or high peak 


currents. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "L1N" 
FAX SYSTEM 


(SEE PAGE4-1) 
AND 1990/91 SILICON 
GENERAL 
DATABOOK 


• 
PIN-FaR-PIN COMPATIBLE WITH DS0026, 
TSC426 AND ICL7667 


• 
TOTEM POLE OUTPUTS WITH 3.0A PEAK 
CURRENTCAPABILITY 


• 
SUPPLYVOLTAGE TO 22V 


• 
RISEAND FALL TIME LESSTHAN 2Sns 


• 
PROPAGATION 
DELAYS LESSTHAN 20ns 


• 
INVERTING HIGH-SPEED, HIGH-VOLTAGE 
SCHOTIKY LOGIC 


• 
EFFICIENTOPERATION AT HIGH 
FREQUENCY 


• 
AVAILABLE TO MIL-STD-883B 


• 
RADIATION 
DATA AVAILABLE 


• 
L1NFINITYLEVEL 'S' PROCESSING AVAIL. • 
N.C. 


N.C. 


OUT A 
N.C. 


INA 


N.C. 


GROUND 


JPACKAGE 
(Top View) 


V" 
N.C. 


OUTB 


N.C. 


IN B 


N.C. 


N.C. 


N.C.U' 
N.C. 


INA 
2 
7 
aUlA 


GROUND 
3 
6 
Vcc 


INB 
4 
50UTB 


N.C. 


INA 


N.C. 


GROUND 


GROUND 


N.C. 


INB 
N.C. 


N.C. 


OUT A 


V" 
GROUND 


GROUND 
v" 
OUTB 
N.C. 


Y&MPACKAGE 


(Top View) 


DWPACKAGE 


(Top View) 


TA (0C) 
Ceramic DIP 
Ceramic DIP 
Plastic DIP 
•• 
Plastic SOIC 
14-pin 
8-pin 
8-pin 
16-pin 


o to 70 
SG3626J 
SG3626Y 
SG3626M 
SG3626DW 


-25 to 85 
SG2626J 
SG2626Y 
SG2626M 
SG2626DW 


-55 to 150 
SG1626J 
SG1626Y 


MIL-STD-883 
SG1626J/8838 
SG1626Y/8838 


DESC 
SGI626J/DESC 
SG 1626 Y/DESC 


Note: Allsurface-mount packages are available in Tape & Reel. Append the letter "T"to pan number. (i.e. SG3626nWf) 
(Package Info / Pin Outs continued on next page) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


DUAL 
HIGH-SPEED 
DRIVER 


TPACKAGE 
(Top View) 


RPACKAGE 
(Top View) 


3 
2 
1 
20 
19 


4D-~ 
18 
5 
17 
• 
I. 


7 
15 


• 
14 


1. N.C. 


2. 
GROUND 
3. N.C. 
4.INA 
5. N.C. 


6. 
GROUND 
7. N.C. 
8. IN B 
9. N.C. 


10. GROUND 


11. N.C. 
12. N.C. 


13. OUT B 
14. N.C. 


15. Vcc 
16. N.C. 


17. Vcc 
18. N.C. 


19. OUT A 
20. N.C. 


LPACKAGE 
(Top View) 


TA ("C) 
Metal Can TO-99 . 
Metal Can TO-66 
Ceramic (LCC) 
8-pin 
5-pin 
20-pin 


o to 70 
SG3626T 
SG3626R 


-25 to 85 
SG2626T 
SG2626R 


-55 to 150 
SGI626T 
SGI626R 


MIL-STD-883 
SG1626T/883B 
SG1626R/883B 
SG 1626L/883B 


DESC 
SGI626T/DESC 
SG I 626R/DESC 


oLfNFINITY 


MICK()ElECTKONICS 


The SG1644, SG2644, SG3644 is a dual 
non-inverting monolithic high speed 
driver. This device utilizes high voltage 
Schottky logic to convert TIL signals to 
high speed outputs up to 18V.The totem 
pole outputs have 3A peak current capa- 
bility, which enables them to drive lOOOpF 
loads in typically less than 2505. These 
speeds make it ideal for driving power 
MOSFETsand other large capacitive 


loads requiring high speed switching. 
In addition to the standard packages, 
Linfinity offers the 16-pin SOIC (OW 
package) for commercial and industrial 
applications, and the Hermetic To-66 
(R package) for military use. These 
packages offer improved thermal per- 
formance for applications requiring high 
frequencies and/or high peak currents. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE PAGE4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
TOTEM POLE OUTPUTS WITH 3.0A PEAK 
CURRENTCAPABILITY 


• 
SUPPLYVOLTAGE TO 22V 


• 
RISEAND FALL TIME LESSTHAN 25n5 


• 
PROPAGATION 
DELAYS LESSTHAN 20n5 


• 
NON-INVERTING 
HIGH-SPEED HIGH- 


VOLTAGE SCHOTTKY LOGIC 


• 
EFFICIENTOPERATION AT HIGH 
FREQUENCY 


• 
AVAILABLE 
TO MIL-STD-BB3B 


• 
RADIATION 
DATA AVAILABLE 


• 
L1NFINITYLEVEL "5" PROCESSING AVAIL. 


• 


N.C. 


N.C. 


OUTA 
PWRGNDA 


INA 


N.C. 


LOGICGND 


JPACKAGE 
(Top View) 


Y" 
N.C. 


OUTB 
PWRGND B 
INB 


N.C. 


N.C. 


INAO' 
OUTA 
PWRGNDA 
2 
7 
Vec 


PWRGND B 
3 
6 
LOGICGND 


IN B 
A 
5 
OUT 
B 


N.C. 
INA 


N.C. 
GROUND 
GROUND 


N.C. 


IN B 


N.C. 


PWRGNDA 


OUT A 


Y" 
GROUND 
GROUND 


Y" 
OUTB 
PWRGNDB 


Y&MPACKAGE 


(Top View) 


o to 70 
-25 to 85 
-55 to 150 


MIL-STO-883 


Ceramic DIP 
14-pin 


SG3644J 


SG2644J 


SGI644J 


SGI644J/8838 


OW PACKAGE 


(Top View) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


TPACKAGE 
(Top View) 


RPACKAGE 
(Top View) 


3 
2 
1 
20 
19 
4D-~ 
18 
5 
17 
. 
I. 


7 
U 


8 
14 


1. N.C. 


2. 
PWRGNDA 
3. N.C. 
4.INA 
S. N.C. 


6. 
LOGICGND 


7. N.C. 
8. IN 8 
9. N.C. 


10. PWR GND 8 


11. N.C. 
12. N.C. 


13. 
OUT 8 


14. N.C. 


15. Vec 
16. N.C. 
17. Vet 
18. N.C. 


19. OUT A 
20. N.C. 


LPACKAGE 
(TOp View) 


TA (0C) 
Metal Can TO-99 
. 
Metal Can TO-66 
Ceramic 
(LCC) 
8-pin 
5-pin 
20-pin 


o to 70 
SG3644T 
SG3644R 


-25 to 85 
SG2644T 
SG2644R 


-55 to 150 
SGI644T 
SGI644R 


MIL-STD-883 
SGI644T/883B 
SGI644R/883B 
SG1644L/883B 


OLINFlNITY 


M1CI«~[l[CTI{()NICS 


The SG1825C 
is a high-performance 


pulse width modulator 
optimized 
for 
high frequency 
current-mode 
power 


supplies. 
Included 
in the controller 


are a precision 
voltage reference, 


micropower 
start-up 
circuitry, soft- 


start, high-frequency 
oscillator, 


wideband 
error amplifier, fast current- 
limit comparator, 
full double-pulse 
suppression 
logic, and dual totem- 


pole output 
drivers. 
Innovative 


circuit design 
and an advanced 
linear 
Schottky process 
result in very short 


propagation 
delays through 
the 


current 
limit comparator, 
logic, and 


output 
drivers. 
This device can be 


used to implement 
either current- 


mode 
or voltage-mode 
switching 
power 
supplies. 
It also is useful as 


a series-resonant 
controller 
to 
frequencies 
beyond 
IMHz. 
The 
SG1825C 
is specified 
for operation 


over the full military ambient 
tem- 


perature 
range of -55°C 
to 125°C. 


The SG2825C 
is characterized 
for the 
industrial 
range of -25°C 
to 85°C, 


and the SG3825C is selected 
for the 
commercial 
range of O°C to 70°C. 


*' 


III~'2 
10 
:) 
'0 


tal 
l1'l 
III~C 
tal 
5 
~ 
tal 
Ill. 


o 
390 


• 
IMPROVED REFERENCE INITIAL 
TOLERANCE (±1% max.) 


• 
IMPROVED OSCILLATOR 
INITIAL 
ACCURACY (±3% typ.) 


• 
IMPROVED STARTUP CURRENT 
(SOO~A typ.) 


• 
PROP DELAY TO OUTPUTS (SOns typ.) 


CJ 10V TO 30V OPERATION 


CJ S.1V REFERENCETRIMMED TO ±1% 


CJ 2MHZ OSCILLATOR CAPABILITY 


CJ 1.5A PEAK TOTEM-POLE DRIVERS 


CJ U.v. LOCKOUT WITH HYSTERESIS 


CJ NO OUTPUT DRIVER "FLOAT" 


CJ PROGRAMMABLE 
SOFTSTART 


CJ DOUBLE-PULSE SUPPRESSION LOGIC 


CJ WIDEBAND 
LOW-IMPEDANCE 
ERROR 
AMPLIFIER 


CJ CURRENT-MODE OR VOLTAGE-MODE 
CONTROL 


CJ WIDE CHOICE OF HIGH-FREQUENCY 


PACKAGES 
• 


• 
AVAILABLE TO MIL-STD-883B 


• 
L1NFINITY LEVEL "S" PROCESSING AVAIL. 


Ceramic LCC 
20-pin 
Plastic DIP 
16-pin 


SG3825CN 


SG2825CN 
o to 70 


-25 to 85 


-55 to 125 


MIL-STD-883 


DESC 


Ceramic DIP 
16-pin 


SG3825CJ 


SG2825CJ 


SG1825CJ 


SG 1825CJ/883B 


SGI825CJ/DESC 


Append 
the lelter 
nT" 
to part number. 
(Le. 


. Plastic Wide SOIC 
• 


16-pin 


SG3825CDW 


SG2825CDW 


Plastic LCC 
20-pin 


SG3825CQ 


SG2825CQ 


SG1825CL 


SG 1825CL/883B 


SG 1825CL/DESC 


SG3825COWf) 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


Input Voltage (V,N and Vc) 
. 
Analog Inputs: 


Error Amplifier and Ramp. 
Softstart and IuM/S.D. 
Digital Input (Clock) . 
Driver Outputs. 
Source / Sink Output Current (each output): 


Continuous. 
Pulse, 500ns ..... 
Softstart Sink Current.. 
Clock Output Current. 
Error Amplifier Output Current . 
Oscillator Charging Current 
Operating Junction Temperature: 


Hermetic 0, L Package) . 
Plastic (DW, N, Q Packages) 
. 
Storage Temperature 
Range. 
Lead Temperature 
(soldering, 
10 seconds) . 


. -0.3V to 7.OY 
......................................... 
-0.3Y to 6.0Y 
. 1.5Y to 6.0Y 
... -0.3Y to Yc+1.5Y 


. 
0.5A 
. 
2.0A 


................................................. 
20mA 
. 
5mA 
..5mA 
................. 5mA 


. 
150°C 


.... 150°C 


............. -65°C to 150°C 
. 
300°C 


-'iii" 
·e,i'£" 


Junction 
Temperature 
Calculation: 
TJ = TA + (PD x 
ajA)' 


The 8jA numbers 
are guidelines 
for the thermal performance 
of the device/pc-board 


system. 
All of the above 
assume no ambient 
airflow. 


OLINFrNITY 


MI( 
I{fJl:.lE( 
TI{ONICS 


INV.INPUT 
N.I.INPUT 


EtA OUTPUT 


CLOCK 
II, 


C, 


RAMP 


SOFTSTART 


Vw 


+VH 
OUTPUT B 


V, 
PWRGND 


OUTPUT A 


GROUND 


I"", t S.D. 


J&NPACKAGE 


(Top View) 


INV.INPUT 
N.I.INPUT 


EtA OUTPUT 
CLOCK 


II, 
C, 


RAMP 


SOFTSTART 


+Vw 
+VH 
OUTPUT B 


V, 
PWRGND 


OUTPUTA 


GROUND 


I"", t S.D. 


DWPACKAGE 


(Top View) 
40" 


5 
17 
. 
" 
7 
15 


8 
14 


QPACKAGE 
(Top View) 


3 
2 
1 
20 
19D' 
.4 
-- 
18 


5 
17 
. 
" 
7 
15 


8 
14 


LPACKAGE 
(Top View) 


1. N.C. 


2. !NV. INPUT 
3. N.I. INPUT 
4. EtA OUTPUT 
5. CLOCK 
6. N.C. 


7. RT 
8. C, 
9. RAMP 
10. SOFTSTART 


11. N.C. 


12.1"", t S.D. 
13. GROUND 
14. OUTPUT A 
15. PWRGND 
16. N.C. 


17. Vc 
18. OUTPUT B 


19. +V •• 


20. VUf 


HIGH-SPEED 
CURRENT-MoDE 
PWM 


Parameter 
0 


Supply Voltage Range 
10 
30 
V 


Voltage Amp Common Mode Range 
1.5 
5.5 
V 


Ramp Input Voltage Range 
0 
5.0 
V 


Current Limit I Shutdown 
Voltage Range 
0 
4.0 
V 


Source I Sink Output 
Current 


Continuous 
200 
mA 


Pulse, 500ns 
1.0 
A 


Voltage Reference Output 
Current 
1 
10 
mA 


Oscillator Frequency Range 
4 
1500 
kHz 


Oscillator Charging Current 
0.030 
3 
mA 


Oscillator Timing Resistor 
R, 
1 
100 
kQ 


Oscillator Timing Capacitor 
C, 
0.470 
10 
nF 


Operating 
Ambient 
Temperature 
Range: 


SG1825C 
T 
0 
70 
·C 


SG2825C 
T 
-25 
85 
·C 


SG3825C 
T, 
-55 
125 
·C • 


(Unless otherwise specified, these specifications 
apply over the operating ambient temperatures for SG3825C with O·C"T. "70·C, 
SG2825C with 


-25°C:::;:TA $; 85°C, SG1825C with -5SoC :::;:TA $; ] 25°C, and V1N=Vc=15V. 
Low 
duty 
cycle 
pulse testing techniques 
are used which 
maintains 
junction 


and 
case temperatures 
equal 
to the ambient 
temperalUre.)• 


Parameter 
Test Conditions 
SG182Sc/282SC 
SG382SC 
Units 


Reference Section 


Output Voltage 
TJ = 25·C, I, = 1mA 
5.05 
5.10 
5.15 
5.05 
5.10 
5.15 
V 
Line Regulation 
V," = 10 to 30V 
2 
15 
2 
15 
mV 


Load Regulation 
1,= 1 to 10mA 
5 
15 
5 
15 
mV 
Temperature 
Stability 
(Note 3) 
Over Operating 
Temperature 
0.2 
0.4 
0.2 
0.4 
mVl·C 


Total Output 
Range (Note 3) 
Over Line, Load, and Temperature 
5.00 
5.20 
5.00 
5.20 
V 
Output 
Noise Voltage 
(Note 3) 
f = 10Hz to 10kHz, I = OmA 
50 
200 
50 
~V 
Long Term Stability 
(Notes 3 &4) 
T = 125·C, t = 1000hrs 
5 
25 
5 
25 
mV 


Short Circuit Current 
VREF= 
OV 
-15 
-50 
-100 
-15 
-50 
-100 
mA 


Oscillator Section 
(Note 5) 


Initial Accuracy 
TJ = 25·C, Cell(< 10pF 
370 
400 
430 
370 
400 
430 
kHz 
Voltage Stability 
V," = 10 to 30V 
0.2 
2 
0.2 
2 
% 


Temperature 
Stability 
(Note 3) 
Over Rated Operating 
Temperature 
5 
8 
5 
8 
% 
Total Frequency Limits (Note 3) 
Over Line and Temperature 
350 
450 
350 
450 
kHz 
Minimum Frequency 
RT = 100KQ, CT = 0.01 ~F 
4 
4 
kHz 
Maximum Frequency 
Rr= 1KQ, CT = 470pF 
1.5 
1.5 
MHz 
Clock High Level 
I 
=-1mA 
3.9 
4.5 
3.9 
4.5 
V 


Clock Low Level 
I 
=-1mA 
2.3 
2.9 
2.3 
2.9 
V 
Ramp Peak Voltage 
2.6 
2.8 
3.0 
2.6 
2.8 
3.0 
V 
Ramp Valley Voltage 
0.7 
1.0 
1.25 
0.7 
1.0 
1.25 
V 
Valley-to-Peak AmplitUde 
1.6 
1.8 
2.0 
1.6 
1.8 
2.0 
V 


Note 
3. This 
parameter 
is guaranteed 
by design 
and 
process 
control, 
but is not 100% 
tested 
in production. 


Note 
4. This 
parameter 
is non-accumulative, 
and 
represents 
the 
random 
fluctuation 
of the reference 
voltage 
within 
some 
error 
band 
when 
observed 


over any 1000 hour period of time. 


OLINFrNITY 


MIC\{UElECTI{ONICS 


Parameter • 
Input Offset Voltage 
Rs ,; 2KQ, VERR"" 
= 2.5V 
15 
15 
mV 


Input BiasCurrent 
VERR"" 
= 2.5V 
0.6 
3 
0.6 
3 
IJA 


Input Offset Current 
V"."" = 2.5V 
0.1 
1 
0.1 
1 
IJA 


DC Open Loop Gain 
AvOL 
VERROll; = 1 to 4V 
60 
95 
60 
95 
dB 


Common Mode Rejection 
Over Rated Voltage Range, V",o, - 2.5V 
75 
95 
75 
95 
dB 


Power Supply Rejection 
V,N= 10V to 30V, V"."" = 2.5V 
85 
110 
85 
110 
d8 


Output 
Sink Current 
VERROll.= 
1V 
1 
2.5 
1 
2.5 
mA 


Output 
Source Current 
VERROR = 4V 
-0.5 
-1.3 
-0.5 
-1.3 
mA 


Output 
High Voltage 
I",,,,, = -0.5mA 
4.0 
4.7 
5.0 
4.0 
4.7 
5.0 
V 


Output 
Low Voltage 
IERROR= 
1mA 
0 
0.5 
1.0 
0 
0.5 
1.0 
V 


Unity Gain 8andwidth 
(Note 3) 
AvOl= OdB 
3 
5.5 
3 
5.5 
MHz 


Slew Rate (Note 3) 
6 
6 
V/lJsec 


PWM Comparator 
Section 
(Note 5 & 7) 


Ramp Input Bias Current 
-1 
-5 
-1 
-5 
IJA 


Minimum Duty Cycle 
VERROA = 1V 
0 
0 
% 


Maximum Duty Cycle (Note 8) 
VERROR = 4V 
85 
85 
% 


Zero Duty Cycle Threshold 
1.1 
1.25 
1.1 
1.25 
V 


Delay to Driver Output 
(Note 3) 
VRAMP = OVto 2V, V".",,= 2V 
50 
80 
50 
80 
ns 


Softstart 
Section 


CssCharge Current 
VSOfTSTAIlT 
= O.SY 
IJA 


CssDischarge Current 
VSOfTSTAllT = 1.QY 
mA 


Current 
Limit I Shutdown 
Section 
(Note 9) 


IUM Input Bias Current 
±15 
±10 
IJA 
Current Limit Threshold 
0.9 
1.0 
1.1 
0.9 
1.0 
1.1 
V 


Shutdown Threshold 
1.25 
1040 
1.55 
1.20 
1040 
1.55 
V 


Delay to Driver Output 
(Note 3) 
V SHUTDOWN 
= OV to 1. 2V 
50 
80 
50 
80 
ns 


Output 
Drivers Section 
(each output) 


Output 
Low Level 
ISINK= 
20mA 
0.25 
0040 
0.25 
0040 
V 


I"N' = 200mA 
1.2 
2.0 
1.2 
2.0 
V 


Output 
High Level 
ISOURCE 
= 20mA 
13.0 
13.5 
13.0 
13.5 
V 


ISOURCE = 200mA 
12.0 
13.0 
12.0 
13.0 
V 


V, Standby Current 
V, = 30V 
150 
500 
150 
500 
IJA 
Output 
RiseI Fall Time (Note 3) 
CL = 1000pF 
30 
60 
30 
60 
ns 


Undervoltage 
Lockout 
Section 


Start Threshold Voltage 


UV Lockout Hysteresis 


Supply 
Current 
Section 
(Note 5) 


Start Up Current 


Operating 
Current 


Note 5. Fosc - 400kHz (R., = 3.65kQ, CT = 1.0nF). 
Note 6. VOl 
= I.5V to 5.5V. 


Note 
7. VRAMP 
= OV, unless 
otherwise 
specified. 
Note 8. 100% duty cycle is defined as a pulsewidth 
equal to one oscillator period. 


Note 9. V(lu.jS.D.) 
= OVto 4.0v. unless otherwise 
specified. 


V,N= 8V 


V,,,,,VRAMP' 
V(lwJS.D.) = OV,VN.1.= IV 


oLfNFfNITY 
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FIGURE # 


1. 
HIGH-SPEED LAYOUT AND 
BYPASSING 


2. 
MICROPOWER STARTUP 


3. 
SOFTSTART FAST RESET 


4. 
OSCILLATOR SYCHRONIZATION 


5. 
OSCILLATOR FUNCTIONAL 
DIAGRAM 


6. 
VOLTAGE AMPLIFIER CONNECTIONS 


7. 
DRIVING SHIELDED CABLE 
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The SG1825C, like all high-speed 
circuits, 
requires 
extra attention 
to external 
conductor 
and 
component 
layout 
to minimize 
undesired 
inductive 
and 
capacitive 
effects. 
All lead lengths 
must be as short 
as possible. 
The best 
printed 
circuit 
board 
choice 
would 
be a four-layer 
design, 
with 
the 
two 


internal 
planes 
supplying 
power 
and ground. 
Signal interconnects 
should 


be 
placed 
on 
the 
outside, 
giving 
a 
conductor-over-ground-plane 
(microstrip) 
configuration. 
A two-sided 
printed 
circuit board 
with one side 


dedicated 
as a ground 
plane 
is next best, and requires 
careful 
component 


placement 
by a skilled 
pc designer. 


Two 
supply 
bypass 
capacitors 
should 
be employed: 
a low-inductance 


O.IJ.lF ceramic 
within 
0.25 inches 
of the +V'N pin for high frequencies, 
and 


a 1 to 5J.1Fsolid tantalum 
within 0.5 inches of the Vc pin to provide 
an energy 


reservoir 
for the high-peak 
output 
currents. 
A low-inductance 
.0IJ.1Fbypass 


for the reference 
output 
is also recommended. 


Since the SG 1825C typically 
draws 
700J.lA of supply 
current 
before 
turning 
on, a low power 
bleeder 
resistor 
from the rectified 
AC line supply 
is all that 


is required 
for startup. 
A start capacitor, 
C" is charged 
with 
the 
excess 
current 
from the bleeder 
resistor. 
When 
th~ turn-on 
threshold 
voltage 
is 


reached, 
the PWM circuit becomes 
active, energizing 
the power 
transistors. 


The additional 
operating 
current 
required 
by the PWM is then provided 
by 


a bootstrap 
winding 
on the main 
high-frequency 
power 
transformer. 


The softstart 
pin of the SG 1825C is held low when 
either 
the chip is in the 


micropower 
mode, 
or when 
a voltage 
greater 
than +1.4 volts is present 
at 
the Iu", 
D pin. 
The maximum 
positive 
swing 
of the voltage 
error amplifier 
is clamped 
to the Softstart pin voltage, 
providing 
a ramp-up 
of peak charging 
currents 
in the power 
semiconductors 
at turn-on. 


[n some 
cases, 
the duration 
of the Shutdown 
signal 
can be too short 
to 


fully discharge 
the softstart 
capacitor. 
The illustrated 
resistor/discrete 
PNP 
transistor 
configuration 
can be used to shorten 
the discharge 
time by a factor 


of 50 or more. 
When 
the internal 
discharge 
transistor 
in the SG 1825C turns 
on, current 
will flow through 
surge 
limit resistor 
RI. 
As the resistor 
drop 
approaches 
0.6 volts, the external 
PNP turns on, providing 
a low resistance 


discharge 
path for the energy 
in the softstart 
capacitor. 
The capacitor 
will 


be rapidly 
discharged 
to +0.7 volts, 
which 
corresponds 
to zero duty cycle 


in the pulse 
width 
modulator. 


Two 
or 
three 
SG 1825C 
oscillators 
may 
be 
locked 
together 
with 
the 


interconnection 
scheme 
shown, 
if the devices 
are within 
an inch or so of 
each other. 
A master 
unit is programmed 
for desired 
frequency 
with R,.and 
CT as usual. 
The oscillators 
in the slave units are disabled 
by grounding 
CT 


and by connecting 
R,. to VHEF. 
The logic in the slave units is locked 
to the 
clock 
of the master 
with the wire-OR 
connection 
shown. 


Many SG 1825Cs can be locked 
to a master 
system 
clock 
by wiring 
the 
oscillators 
as slave 
units, and distributing 
the master 
clock 
to each 
using a 


tree-fanout 
geometry. 


5G1825C 


Vc 
13 


PWRGND 12 


GND 10 


SLAVE 


.4 eLK 
VlfJ 16 


SG1825C 


~ 5 


0,6 


P'NRGND 
12 


15 -+v.. 
GNO 
10 
O.IIlF 


~ 


SG1825C 
5 
-, 
0,6 


PWRGND 
12 


15 +v.. 
GND 
10 


OIIlF 
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The oscillator 
frequency 
is programmed 
by external 
timing components 
R,- 


and CT' A nominal 
+3.0 volts appears 
at the R,- pin. 
The current 
flowing 
through 
R,- is mirrored 
internally 
with a 1:1 ratio. 
This causes 
an identical 
current 
to flow out the CTpin, charging 
the timing capacitor 
and generating 


a linear 
ramp. 
When 
the 
upper 
threshold 
of 
+2.8 volts 
is reached, 
a 


discharge 
network 
reduces 
the ramp 
voltage 
to +1:0, where 
a new charge 


cycle 
begins. 


The Clock output 
pin is LOW (+2.3 volts) 
during 
the charge 
cycle, and 


HIGH (+4.5 volts) 
during 
the discharge 
cycle. 
The Clock 
pin is driven 
by 
an NPN emitter 
follower, 
and so can be wire-ORed. 
Each Clock pin can drive 


a lmA load. 
Since the internal 
current-source 
pulldown 
is approximately 


400IlA, the DC fan-out 
to other 
SG 1825C Clock pins is at least two. 
The 
type 
of 
capacitor 
selected 
for 
CT is very 
important. 
At high 
frequencies, 
non-ideal 
characteristics 
such 
as effective 
series 
resistance 
(ESR), 
effective 
series 
inductance 
(ESL), 
dielectric 
loss 
and 
dielectric 
absorption 
all affect frequency 
accuracy 
and stability. 
RF capacitors 
such as 


silver mica, glass, 
polystrene, 
or COG ceramics 
are recommended. 
Avoid 


high-K 
ceramics, 
which 
work 
best in DC bypass 
applications. 


The 
voltage 
error 
amplifier 
is a true 
operational 
amplifier 
with 
low- 
impedance 
output, 
and can be gain-stabilized 
using conventional 
feedback 
techniques. 
The 
typical 
DC open-loop 
gain 
is 95dB. 
with 
a single 
low- 
frequency 
pole 
at 100Hz. 


The 
input 
connections 
to the 
error 
amplifier 
are 
determined 
by the 


polarity 
of the power 
supply 
output 
voltage. 
For positive 
supplies, 
the 
common-mode 
voltage 
is +5.1 volts and the feedback 
connections 
in Figure 
A are used. 
With negative 
outputs, 
the common-mode 
voltage 
is half the 


reference, 
and 
the 
feedback 
divider 
is connected 
between 
the 
negative 


output 
and the +5.1 volt reference 
as shown 
in Figure 
B. 


The output 
drivers 
are designed 
to prol'ide 
up to 1.5 Amps 
peak 
output 


current. 
To 
minimize 
ringing 
on 
the 
output 
waveform, 
which 
can 
be 


destructive 
to both 
the 
power 
MOSFET 
and 
the 
PWM chip, 
the 
series 
inductance 
seen 
by the drivers 
should 
be as low as possible. 


One solution 
is to keep the distance 
between 
the PWM and MOSFET gate 
as shorr as possible, 
and to use carbon 
composition 
series damping 
resistors. 


A Faraday 
shield 
to intercept 
radiated 
EMI from 
the power 
transistors 
is 


usually 
required 
with its choice. 


A second 
approach 
is to place the MOSFETs some distance 
from the PWM 


chip, and use a series-terminated 
transmission 
line to preserye 
drive pulse 


fidelity. 
This will 
minimize 
noise 
radiated 
back 
to the sensitive 
analog 
circuitry 
of the SG1825C. 
A Faraday 
shield 
may also be required. 


If the drivers 
are connected 
to an isolation 
transformer, 
or if kickback 
through 
CGO of the MOSFET is severe, 
clamp diodes 
may be required. 
1 Amp 
peak 
Schottky 
diodes 
will limit undershoot 
to less than 
-0.3 I'olts. 


Jl 


+A.SV 


.4 CLOCK 
+ 2.3V 
• 


POSrTlVE 


OUTPUT 
VOLTAGE 


NEGATIVE 


OUTPUT 


VOlTAGE 


OLINFINITY 


MICROELECTRONICS 


The SG1842/43 family of control IC's 
provides all the necessary features to 
implement off-line fixed frequency, 
current-mode 
switching power supplies 
with a minimum number of external 
components. 
Current-mode 
architecture demonstrates 
improved 
line regulation, improved load 
regulation, pulse-by-pulse 
current 
limiting and inherent protection of the 
power supply output switch. 
The bandgap reference is trimmed to 


±1% over temperature. 
Oscillator 
discharge current is trimmed to Jess 
than ±10%. The SG1842/43 has under- 


voltage lockout, current limiting 
circuitry and start-up current of less 
than 1mA. 


The totem-pole output is optimized 


to drive the gate of a power MOSFET. 
The output is low in the off state to 
provide direct interface to an N 
channel device. 


The SG1842/43 is specified for 


operation over the full military ambient 
temperature 
range of -55°C to 125°C. 


The SG2842/43 is specified for the 
industrial range of -25°C to 85°C, and 
the SG3842/43 is designed for the 
commercial range of O°Cto 70°C. 


• 
OPTIMIZED FOR OFF-LINE CONTROL 


• 
LOW START-UPCURRENT«1 mAl 


• 
AUTOMATIC 
FEED FORWARD 


COMPENSATION 
• TRIMMED OSCILLATOR DISCHARGE 


CURRENT 
• PULSE-BY-PULSECURRENT LIMITING 
• ENHANCED 
LOAD RESPONSE 
CHARACTERISTICS 
• UNDER-VOLTAGE LOCKOUT WITH 6V 


HYSTERESIS(SG1842 
only) 
• DOUBLE-PULSE SUPPRESSION 
• 


HIGH-CURRENT TOTEM-POLE OUTPUT 
(lAMP 
PEAK) 
• INTERNALLY TRIMMED BANDGAP 
REFERENCE 
• 500KHZ OPERATION 
• UNDERVOLTAGE LOCKOUT 
• 


SGl842 
- 16 volts 


SG1843 - 8.4 volts 
• LOW SHOOT-THROUGH 
CURRENT <75mA 
OVER TEMPERATURE 


~ 
, : 


• AVAILABLE TO MIL-STD-883B 
AND DESC 


SMD 
• SCHEDULED FOR MIL-M38510 
OPL LISTING 


• RADIATION 
DATA AVAILABLE 


• lINFINITY LEVEL"S" PROCESSING AVAlLA8LE 


T 


A (0C) 
CeramicDIP 
CeramicLCC 
I4-pin 
20-pin 


SG38420 
SG3842Y 
SG3842J 
01070 
SG38430 
SG3843Y 
SG3843J 


SG28420 
SG2842Y 
SG2842J 


-25 to 85 


SG28430 
SG2843Y 
SG2843J 


SGI842Y 
SGI842J 
SG1842L 


-55 to 125 
- 


SGI843Y 
SG1843J 
SG1843L_. 


M1L-SlD/883 


SGI842Y/8838 
SG 1842J/8838 
SG 1842L/8838 


SGI843Y/8838 
SG1843J/8838 
SG 1843L/8838 


OESC 


SGI842Y/OESC 
SG 1842J/OESC 
SG 1842F /OESC 
SG 1842L/OESC 


SG 1843Y /OESC 
SG 1843J/OESC 
SG 1843F /OES.' 
SG 1843L/OESC 


Note: 
All surface-moum 
packages 
are available 
in Tape 
& Reel. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PROD 
U (T. 
0 A TAB 
0 0 K 
1 9 9 6/ 
1 9 9 7 


CURRENT-MoDE 
PWM 
CONTROLLER 


Supply Voltage (Iee < 30mA) . 
. 
Self Limiting 
Supply Voltage (Low Impedance 
Source) . 
. 
30V 
Output Current (Peak) . 
. 
±IA 
Output Current (Continuous) . . 
. 
350mA 
Output Energy (Capacitive Load) 
5pJ 
Analog Inputs (Pins 2, 3) 
-O.3Vto +6.3V 
Error Amp Output Sink Current 
IOmA 
Power Dissipation at T, ~ 25°C (DIL-8) . 
. 
IW 
Operating Junction Temperature 


Hermetic C/, Y, F, L Packages) 
150°C 
Plastic (N, M, D, DM Packages) . 
. 
150°C 
Storage Temperature 
Range 
-65°C to +150°C 


Lead Temperature 
(Soldering, 10 Seconds) 
300°C 


Note 1. 
Exceeding 
these ratings could cause damage 
to the device. 
Note 2. 
All voltages are with respect to Pin 5. All currents 
are positive into the specified 


terminal. 


+'+1' 
W'fj't· 


!!~'~'~9!·=f!·!! 
Wm·i5Y· 


Junction 
TemperalUre 
Calculation: 
1~ = TA + (PI) x 8JA). 
The 8JA numbers are guidelines for (he thermal performance of the device, pc-board 
system. 
All of the above 
assume 
no ambient 
airflow. 


COMPO' 
V'" 


VII 
2 
7 
Vec 
I.,.. 
J 
• 
OUTPUT 


R,/C, 
, 
5 
GND 


M&YPACKAGE 


(Top View) 


COMPIl' 
v•• 
VF• 
2 
7 
Vec 


Ismw 
3 
6 
OUTPUT 
R,/C, 
, 
5 
GND 


DMPACKAGE 


(Top View) 


COMP 
V'" 


N.C. 
N.C. 


V•• 
V" 


N.C. 
V, 
I.,.. 
OUTPUT 


N.C. 
GND 
R,/C, 
PW1l GND 


DPACKAGE 
(Top View) 


J&NPACKAGE 


(Top View) 


I.COMP 
~1O 


2. VB 
2 
9 


3.1_ 
3 
8 


4. R,/C, 
'7 


5. POWER GND 
5. 


FPACKAGE 
(Top View) 


3 
2 
1 
20 
19 
:0- :: 
• 
I. 


7 
15 
, 
" 


1. 
N.C. 


2. 
COMP 


3. N.C. 
4. N.C. 
5. Yr. 
6. N.C. 
7. 
1SU6( 


8. 
N.C. 


9. 
N.C. 


10. R,/C, 


LPACKAGE 
(Top View) 


OLINFrNITY 


MICKOElECTRONICS 


v" 
v, 
OUTPUT 


GROUND 
POWERGND 


lO,VtH 
9. Vcc 
8. V, 
7. 
OUTPUT 
6. 
GND 


11. N.C. 


12. GROUND 
13. N.C. 
14. N.C. 
15. OUTPUT 
16. N.C. 


11. Vcc 
18. N.C. 
19. 
N.C. 


20. V.u 
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Parameter 
• 
Supply Voltage Range 
30 
V 


Output 
Current (Peak) 
±1 
A 


Output Current (Continuous) 
200 
mA 


Analog Inputs (Pin 2, Pin 3) 
0 
2.6 
V 


Error Amp Output 
Sink Current 
S 
mA 


Oscillator Frequency Range 
0.1 
500 
kHz 


Oscillator Timing Resistor 
R, 
0.52 
150 
KQ 


Oscillator Timing Capacitor 
C, 
0.1 
1.0 
~F 
Operating 
Ambient 
Temperature 
Range: 


SG1842/43 
-55 
125 
°C 


SG2842/43 
-25 
85 
°C 


SG3842/43 
0 
70 
°C 


(Unless otherwise specified, these specifications appiy over the operating ambient temperatures for SGI8·,2/SGI843 with -55°C S T, S 125°C, SG2842/ 
SG2843 with -25°C S T, S 85°C, SG38-,2/SG3813with O°CS T, S 70°C, Yo<:= 15V (Note 7), RT = 10kQ, and CT = 3.3nF. Low duty cycle pulse testing 


techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 
• 


Parameter • 


Test Conditions 


Reference 
Section 


Output 
Voltage 
TJ = 25°C, 10= 1mA 
4.95 
5.00 
5.05 
4.95 
5.00 
5.05 
4.90 
5.00 
5.10 
V 


Line Regulation 
12 SV," S 25V 
6 
20 
6 
20 
6 
20 
mV 


Load RegUlation 
1 S 10S 20mA 
6 
25 
6 
25 
6 
25 
mV 


Temperature 
Stability 
(Note 4) 
0.2 
0.4 
0.2 
0.4 
0.2 
0.4 
mV;oC 


Total Output Variation (Note 4) 
Line, Load, Temp. 
4.90 
5.10 
4.90 
5.10 
4.82 
5.18 
V 


Output 
Noise Voltage 
(Note 4) 
V 
10Hz S f S 10kHz, T = 25°C 
50 
50 
50 
~V 
Long Term Stability 
(Note 4) 
T, = 125°C, 1000hrs 
5 
25 
5 
25 
5 
25 
mV 


Output 
Short Circuit 
-30 
-100 
-180 
-30 
-100 
-180 
-30 
-100 
-180 
mA 


Oscillator 
Section 


Initial Accuracy 
TJ = 25°C 
47 
52 
57 
47 
52 
57 
47 
52 
57 
kHz 
Voltage Stability 
12 SV" 
S 25V 
0.2 
1 
0.2 
1 
0.2 
1 
% 


Temperature 
Stability 
(Note 4) 
TM11'l:S; T..•.S; TMA)( 
5 
5 
5 
% 


Amplitude 
VRTIC1 (Peak to Peak) 
1.7 
1.7 
1.7 
V 
Discharge Current 
TJ= 25°C 
7.8 
8.3 
8.8 
7.5 
8.4 
9.3 
7.5 
8.4 
9.3 
mA 


TM1N:S; TA:s; 
Tw.x 
7.0 
9.0 
7.2 
9.5 
7.2 
9.5 
mA 


Error Amp 
Section 


Input Voltage 
VCOMP 
- 
2.5V 
2.45 
2.50 
2.55 
2.45 
2.50 
2.55 
2.42 
2.50 
2.58 
V 
Input BiasCurrent 
-0.3 
-1 
-0.3 
1 
-0.3 
-2 
~A 
Open Loop Gain 
A."L 
2 S Vo S 4V 
65 
90 
65 
90 
65 
90 
dB 
Unity Gain Bandwidth 
(Note 4) 
TJ = 25°C 
0.7 
1 
0.7 
1 
0.7 
1 
MHz 
Power Supply Rejection Ratio 
PSRR 
12 S V C S 25V 
60 
70 
60 
70 
60 
70 
d8 
Output 
Sink Current 
VVFB = 2.7V, 
V 
M = 1.1V 
2 
6 
2 
6 
2 
6 
mA 
Output 
Source Current 
VVf'= 2.3V, V 
= 5V 
-0.5 
-0.8 
-0.5 
-0.8 
-0.5 
-0.8 
mA 
V 
High 
V 
= 2.3V, 
= 15K to gnd 
5 
6 
5 
6 
5 
6 
V 


V rlow 
Vv = 2.7V, R = 15K to V 
F 
0.7 
1.1 
0.7 
1.1 
0.7 
1.1 
V 


(Electrical 
Characteristics 
continue 
next page.) 
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CURRENT-MoDE 
PWM 
CONTROLLER 


Parameter • 


Test Conditions 


Gain 
(Notes 5 & 6) 
2.85 
3 
3.15 
2.85 
3 
3.15 
2.85 
3 
3.15 
VIV 


Maximum Input Signal (Note 5) 
VCOMP = 5V 
0.9 
1 
1.1 
0.9 
1 
1.1 
0.9 
1 
1.1 
V 


Power Supply Rejection Ratio (Note 5) 
PSRR 
12 5V" 
5 25V 
70 
70 
70 
dB 


Input Bias Current 
-2 
-10 
-2 
-10 
-2 
-10 
~A 


Delay to Output 
(Note 4) 
150 
300 
150 
300 
150 
300 
ns 


Output 
Low Level 
I"N' = 20mA 
0.1 
0.4 
0.1 
0.4 
0.1 
0.4 
V 


I"N' = 200mA 
1.5 
2.2 
1.5 
2.2 
1.5 
2.2 
V 


Output 
High Level 
'SOURCE 
= 20mA 
13 
13.5 
13 
13.5 
13 
13.5 
V 


I<~",CE= 200mA 
12 
13.5 
12 
13.5 
12 
13.5 
V 


RiseTime 
T, = 25°C, CL = lnF 
50 
150 
50 
150 
50 
150 
ns 


FallTime 
TJ = 25°C, CL = lnF 
50 
150 
50 
150 
50 
150 
ns 


Start Threshold 
1842 
15 
16 
17 
15 
16 
17 
14.5 
16 
17.5 
V 


1843 
7.8 
8.4 
9.0 
7.8 
8.4 
9.0 
7.8 
8.4 
9.0 
V 


Min. Operation 
Voltage After Turn-On 
1842 
9 
10 
11 
9 
10 
11 
8.5 
10 
11.5 
V 


1843 
7.0 
7.6 
8.2 
7.0 
7.6 
8.2 
7.0 
7.6 
8.2 
V 
PWMSection 


Maximum Duty Cycle 


Minimum Duty Cycle 


Power Consumption 
Section 


Start-Up Current 


Operating 
Supply Current 


V" Zener Voltage 


Vf1l = V1SEf'olSE = OV 
I" = 25mA 


Notes: 4. These parameters, 
although guaranteed, 
are not 100% tested in 


production. 


5. Parameter 
measured 
at trip point of larch with Vwa ""O. 


6. Gain defined 
as: A = 
Ii. VcmlP 
. 0 < V 
< 0 8V 
Ii. VISENSE' 
- 
ISENSF. 
- 
. 
. 


7. Adjust V" above the start threshold 
before setting at 15V. 
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Y", 
5.0Y 
50mA 


• 


CaMP 


CURRENT5ENSE 


• - Y"and 
Y, are internally connected 
for 8 pin packages . 


•• - POWERGROUND and GROUND are internally connected 
for 8 pin packages. 
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FIGURE # 


1. 
DROPOUT VOLTAGE YS. TEMPERATURE 


'2. 
OSCILLATOR TEMPERATURESTABILITY 


3. 
CURRENT SENSE TO OUTPUT DELAY vs. TEMPERATURE 


4. 
OUTPUT DUTY CYCLE YS. TEMPERATURE 


5. 
START-UPCURRENTYS. TEMPERATURE 


6. 
REFERENCEVOLTAGE Ys. TEMPERATURE 


7. 
START-UPVOLTAGE THRESHOLD YS. TEMPERATURE 


8. 
START-UPVOLTAGE THRESHOLD YS. TEMPERATURE 


9. 
OSCILLATOR DISCHARGE CURRENTYS. TEMPERATURE 


10. 
OUTPUT SATURATION VOLTAGE YS. OUTPUT CURRENTAND 
TEMPERATURE(SINK TRANSISTOR) 


11. 
CURRENTSENSE THRESHOLD YS. ERRORAMPLIFIER OUTPUT 


1'2. 
OUTPUT SATURATION VOLTAGE YS. OUTPUT CURRENTAND 
TEMPERATURE(SOURCE TRANSISTOR) 


FIGURE 
INDEX 


FIGURE # 


13. 
OSCILLATOR TIMING CIRCUIT 


14. 
OSCILLATOR FREQUENCY YS. R, FOR VARIOUS C, 


FIGURE # 


15. 
CURRENT SENSE SPIKE SUPPRESSION 


16. 
MOSFET PARASITIC OSCILLATIONS 


17. 
BIPOLAR TRANSISTOR DRIVE 


18. 
ISOLATED MOSFET DRIVE 


19. 
ADJUSTABLE BUFFEREDREDUCTION OF CLAMP LEVELWITH 
SOFTSTART 


'20. 
EXTERNAL DUTY CYCLE CLAMP AND MULTI-UNIT 
SYNCHRONIZATION 


'21. 
OSCILLATOR CONNECTION 


'2'2. 
ERRORAMPLIFIER CONNECTION 


'23. 
SLOPE COMPENSATION 


'24. 
OPEN LOOP LABORATORY FIXTURE 


'25. 
OFF-LINE FLYBACK REGULATOR 
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FIGURE 3. 
- 
CURRENT 
SENSE TO OUTPUT 
DELAY 
Y5. 
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FIGURE 7. 
- 
START-UP 
VOLTAGE 
THRESHOLD 
V5. 
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FIGURE 8. 
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START-UP 
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THRESHOLD 
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FIGURE 9. - 
OSCILLATOR 
DISCHARGE 
CURRENT 
Y5. 
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FIGURE 11. 
- 
CURRENT 
SENSE THRESHOLD 
Y5. 
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FIGURE 10. 
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OUTPUT 
SATURATION 
VOLTAGE 
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FIGURE 12. 
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VOLTAGE 
Y5. 


OUTPUT 
CURRENT 
& TEMPERATURE 


4.0 


E 
" 
ll'l 
3.0 
:I 
~c0•• 
2.0 
~:I.. 
III 
III 
1.0 


0 


PRODUCT 
DATABOOK 
1996 
1997 
• 
I 
I 
• 
, 
I' 
• 


The oscillator of the 1842/43 family of PWM's is designed such 
that many values of R., and CT will give the same oscillator 
frequency, but only one combination will yield a specific duty 
cycle at a given frequency. 


Given: Frequency" 
f 
Maximum Duty Cycle" 
0", 


A set of formulas are given to determine the values of R., and 


CT for a given frequency and maximum duty cycle. (Note: These 
formulas are less accurate 
for smaller duty cycles or higher 
frequencies. 
This will require trimming of~. or CT to correct for 
this error.) 


Example: 
A Flyback power supply requires a maximum of 45% duty 
cycle at a switching frequency of 50kHz. 
What are the values 
of R., and C/ 


[ 


(176)' D",-1 ] 


Calculate: 
R., = 267 
0.76)0-D",)!D",_ 1 
(n) 
Given: 
f = 50kHz 
0", = 045 


[ 
(1.76)' 
ll->\ -1 ] 


Calculate: 
R., = 267 
(76) 
IS." 
_ 1 
= 674n 


1.86.0", 


f· R., 


1.86·045 
50000 • 674 


1.86 


F = -- 
where R., ;:: 5kn 
R.,C 


T 
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• 
The 
RC low 
pass filter 
will 
eliminate 
the leading 
edge current 
spike 
caused by parasitics of Power MOSFET. 


A resistor 
(R,) 
in series with 
the MOSFET 
gate reduce 
overshoot 
and 


ringing 
caused 
by the MOSFET 
input 
capacitance 
and any induc- 
tance in series with 
the gate drive. 
(Note: 
It is very important 
ro 


have a low 
inductance 
ground 
path to insure correct 
operation 
of 
the I.c. 
This can be done by making the ground 
paths as shon and 
as wide 
as possible.) 


ve+h=r- 


1B 
~R;- 


Vel 


~ R;lTR,- 


6 (10) 
Waveforms 


SG1842/43 
~Fb- 


5(8) 
50% DC 


~~~, ;Jbrr 
3 (5) 
25% DC 


I 
_ 
V (PI 
J) - 1.4 
(~) 


PIi: 
3R., 
Ns 


The 
1842/43 
output 
stage can provide 
negative 
base current 
to 


remove 
base charge 
of power 
transistor 
CQI) for faster turn off. 
This 


is accomplished 
by adding a capacitor 
(C,l in parallel with a resistor 


(R1)· 
The 
resistor (R\) 
is to limit the base current 
during 
[urn on. 


Current 
transformers 
can be used where 
isolation 
is reqUired 


between 
P\XlM 
and Primary 
ground. 
A drive 
transformer 
is {hen 
necessary 
to interface the PWM output with the MOSFET. 
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lpl.::= Ves 
Where 
VC.5 
= 1.67 r. 
R+'RJ and 
Vr:s.\IA.\': 
= IV (Typ.) 


Rs 
lR1 
1 


tSOFTSTART 
= -In 
[I 
_ V [ArO -R1.3)] 
(R' R, ) C 


5 
~ 
R]+R2 


where; VEAO -= voltage at the Error Amp Output under 


minimum 
line and maximum 
load conditions. 


To other 
SGX842/43 


f _ 
1.44 


CRA + 2RR)C 


f-~ 


- 
R 


A + 2Rs 


Softstart and adjustable 
peak current can be done with the external 


circuitry shown 
above. 


Precision duty cycle limiting as well as synchronizing 
several 1842/ 


1843's is possible with the above Circuitry. 


Discharge 
~ 
I = 8.2mA 
Current '±! d 


R, 


R,;' 
10K 


The oscillator is programmed 
by the values selected 
for the timing 
components 
~ and CT" Refer 
[0 application 
information 
for 
calculation 
of the componem 
values. 
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Due to inherent instability of current mode converters 
running above 50% duty cycle, a slope compensation 
should be added to 
either current sense pin or the error amplifier. 
Figure 23 shows a typical slope compensation 
technique. 


lK 


ERRORMIP 
ADJUST 


4.71< 


High-peak currents associated with capacitive loads necessitate careful grounding 
techniques. 
Timing and bypass capacitors should be 
connected 
to pin 5 in a single point ground. 
The transistor and 5k potentiometer 
are used lo sample the oscillator waveform and apply 
an adjustable 
ramp to pin 3. 
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SPECIFICATIONS 


Input 
line voltage: 


Input frequency: 
Switching 
frequency: 
Output 
power: 
Output 
voltage: 


Output 
current: 
Line regulation: 
Load regulation: 
Efficiency 
@ 2S Watts, 


V,. = 90VAC: 
V,. = 130VAC: 
Output 
short-circuit 
current: 


56kn 
1W 


~182}OPF 


~ 
2.5kn 
z 


-=- 


T1: Coilcroft E - 4140 - b 
Primory - 97 turns 
single AWG 24 
Secondory - 4 turns 
4 parallel AWG 22 
Control - 9 turns 


3 parallel AWG 28 


90VAC to 
130VAC 
SO or 60Hz 
40KHz 
±10% 


2SW maximum 
SV +S% 
2 to SA 
0.01%N 
8%/A* 


• This circuit uses a low-cost feedback scheme in which the DC 
voltage de\'eloped 
from the primary-side 
control winding 
is 
sensed 
by the SG1842 error amplifier. 
Load regulation 
is 
therefore 
dependent 
on the coupling 
between 
secondary 
and 
control 
windings, 
and 
on 
transformer 
leakage 


inductance. 


70% 
6S% 
2.SAmp 
average 
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The SG1844/45 
family 
of control 
ICs 
provides 
all the necessary 
features 
to 


implement 
off-line 
fixed 
frequency, 


current-mode 
switching 
power 
supplies 


with 
a minimum 
number 
of external 


components. 
Current-mode 
architecture 
demonstrates 
improved 
line regulation, 


improved 
load regulation, 
pulse-by- 


pulse current 
limiting 
and inherent 
protection 
of the power 
supply 
output 


switch. 


The bandgap 
reference 
is trimmed 
to 


±1% over temperature. 
Oscillator 


discharge 
current 
is trimmed 
to less than 


±lO')lo. 
The SG1844/45 
has under- 
voltage 
lockout, 
current-limiting 
circuitry 


and start-up 
current 
of less than 
lmA. 


The totem-pole 
output 
is optimized 
to 
drive 
the gate of a power 
MOSFET. 
The 


output 
is low 
in the off state to provide 
direct 
interface 
to an N-channel 
device. 
Both operate 
up to a maximum 
duty 
cycle 
range of zero to <500/0due to an 


internal 
toggle 
flip-flop 
which 
blanks 
the 
output 
off evelY other 
clock 
cycle. 


The SG1844/45 
is specified 
for 


operation 
over the full 
military 
ambient 
temperature 
range of -55°C to 125°e. 


The SG2844/45 
is specified 
for the 


industrial 
range of -25°C to 85°C, and 


the SG3844/45 
is designee! 
for the 
commercial 
range of O°C to 70°e. 


• 
OPTIMIZEDFOROFF-LINECONTROL 


• 
LOW START-UPCURRENT«1 mAl 


• 
AUTOMATIC FEEDFORWARD 
COMPENSATION 
• TRIMMEDOSCILLATORDISCHARGE 


CURRENT 
• PULSE-BY-PULSE 
CURRENTLIMITING 


• ENHANCEDLOAD RESPONSE 


CHARACTERISTICS 
• UNDER-VOLTAGELOCKOUTWITH 6V 


HYSTERESIS(SG1844 only) 
• DOUBLEPULSESUPPRESSION 
• HIGH-CURRENTTOTEM-POLEOUTPUT 
• INTERNALLYTRIMMEDBANDGAP 


REFERENCE 
• 500kHz OPERATION 
• UNDERVO~AGELOCKOUT 
SG1B44- 16 volts 
• 


SG1845- 8.4 volts 
• LOW SHOOT-THROUGHCURRENT<75mA 
OVERTEMPERATURE 


~ 
' : 


• 
AVAILABLETO MIL-STD-883B 


• 
L1NFINITYLEVEL'5' PROCESSINGAVAILABLE 


~ 


T 
A (OCI 


SG3844M 
SG38440M 
SG38440 
SG3844Y 
SG3844J 
01070 
SG3845M 
SG38450M 
SG38450 
SG3845Y 
SG3845J 


SG2844M 
SG28440M 
SG28440 
SG2844Y 
SG2844J 
-25 to 85 
SG2845M 
SG28450M 
SG28450 
SG2845Y 
SG2845J 


SGI844Y 
SGI844J 
SGI844L 
-55 to 125 
SGI845Y 
SGI845J 
SG1845L 


M1L-STD/883 
SGI844Y/8838 
SG 1844J/8838 
SG 1844L/8838 


SGI845Y/8838 
SG1845J/8838 
SG 1845L/8838 


OESC 
SG 1844Y /OESC 
SG 1844J/OESC 
SG 1844F /OESC 
SG 1844L/OESC 


SG 1845Y /OESC j SG 1845J/OESC 
SG 1845F /OESC 
SG 1845L/OESC 


Note: 
All surface-moum 
packages 
are available 
in Tape 
& Reel. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Supply Voltage (Ice < 30mA) 
Self Limiting 
Supply Voltage (Low Impedance Source) . 
. 
30V 
Output Current (Peak). 
. 
±lA 
Output Current (Continuous) 
350mA 
Output Energy (Capacitive Load) 
. 
511J 


Analog Inputs (Pins 2, 3). 
. 
-0.3V to +6.3V 


Error Amp Output Sink Current. 
..10mA 
Operating Junction Temperature 


Hermetic CJ, Y, F, L Packages) 
. 


Plastic (N, M, D, DM Packages) . 
. 
. 
Storage Temperature 
Range. 
. 
. 


Lead Temperature 
(Soldering, 10 Seconds). 


CaMP 
OS 
v •• 


Vn 
2 
7 
Vcc 


ISENSE 
3 
6 
OUTPUT 
R,/C, 
4 
5 
GND 


M&YPACKAGE 


(Top View) 


150°C 
. 
150°C 
......... -65°C to +150°C 
..300°C 


COMPIlS 
V 


ou 


VB 
2 
7 
Vcc 


15U6( 
3 
6 
OUTPUT 
R,/C, 
4 
5 
GND 


DMPACKAGE 


(Top View) 
Note 
1. 
Exceeding 
these ratings could 
cause damage 
to the device. 


Note 
2. 
All voltages 
are with 
respect to Pin 5. 
All currenlS are positive 
into the specified 


terminal. 


CaMP 
v•• 


N.C. 
N.C. 


v" 
V" 


N.C. 
v, 


I•••• 
OUTPUT 


N.C. 
GND 
R,/C, 
PWRGND 


DPACKAGE 
(Top View) 


v•• 
N.C. 


V" 
v, 


OUTPUT 


GROUND 


POWERGND 


J&NPACKAGE 


(Top View) 


1. CaMP 
~'0 


2. V,. 
2 
9 


3.1$&lS( 
3 
8 


4. R,/C, 
~ 
~ 


5. POWERGND 


10.VtEf 
9. Vcc 
8. Vc 
7. 
OUTPUT 


6. 
GND 
:"'m' 
-,,'W· 
f'iiY' 
-A"m_ 


FPACKAGE 
(Top View) 


3 
2 
I 
20 19 
4D'! 
18 
5 
17 


6 
16 


7 
15 


8 
14 


1. N.C. 
2. N.C. 


3. 
CaMP. 
4. N.C. 
s. 
VfI 


6. N.C. 
7. 
ISfJGE 


8. R,/C, 
9. N.C. 
10. N.C. 


11. N.C. 


12. PWRGND 


13. GND 
14. N.C. 


15. 
OUTPUT 
16. N.C. 
17. Vc 
18. Vcc 
19. N.C. 


20. 
VtB 


Junction 
Temperature 
Calculation: 
TJ = TA + (P D 
X eJ••). 
The aJA numbers are guidelines 
for the thermal performance 
of the device; pc-board 


system. 
All of the above 
assume 
no ambient 
airflow. 


LPACKAGE 
(Top View) 
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Parameter 
- 
Supply Voltage Range 
30 
V 


Output 
Current (Peak) 
±1 
A 


Output Current (Continuous) 
200 
mA 


Analog Inputs (Pin 2, Pin 3) 
0 
2.6 
V 


Error Amp Output 
Sink Current 
5 
mA 


Oscillator Frequency Range 
0.1 
500 
kHz 


Oscillator Timing Resistor 
R, 
0.52 
150 
kQ 


Oscillator Timing Capacitor 
CT 
0.1 
1.0 
~F 
Operating 
Ambient 
Temperature 
Range: 


SG1844/45 
-55 
125 
°C 


SG2844/45 
-25 
85 
'C 


SG3844/45 
0 
70 
°C 


(Unless otherwise specified, these specifications apply over the operating ambient temperatures for SG1844/SG1845with -55°C" T." 125°C, SG2844/ 
SG2845 with -25°C" T." 85°C, SG3844/SG38~5 
with O°C"T. " 70°C, Vcc ~ 15V (Note 7), R,.: 10kQ, and CT: 
3.3nF. Low dury cycle pulse testing 


techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 
• 
_RII_wlllllllll. • 


Parameter 


Output 
Voltage 
TJ = 25°C, 10 = lmA 
4.95 
5.00 
5.05 
4.95 
5.00 
5.05 
4.90 
5.00 
5.10 
V 
Line Regulation 
12" 
V,N" 
25V 
6 
20 
6 
20 
6 
20 
mV 


Load Regulation 
1" 
10" 
20mA 
6 
25 
6 
25 
6 
25 
mV 
Temperature 
Stability 
(Note 4) 
0.2 
0.4 
0.2 
0.4 
0.2 
0.4 
mVioC 


Total Output Variation (Note 4) 
Line, Load, Temp. 
4.90 
5.10 
4.90 
5.10 
4.82 
5.18 
V 


Output 
Noise Voltage 
(Note 4) 
VN 
10Hz" f" 1OkHz, T = 25°C 
50 
50 
50 
~V 
Long Term Stability 
(Note 4) 
T = 125°C, 1000hrs 
5 
25 
5 
25 
5 
25 
mV 


Output 
Short Circuit 
-30 
-100 
-180 
-30 
-100 
-180 
-30 
-100 
-180 
mA 


Initial Accuracy (Note 8) 
TJ = 25°C 
47 
52 
57 
47 
52 
57 
47 
52 
57 
kHz 


Voltage Stability 
12V" V"" 
25V 
.02 
1 
0.2 
1 
0.2 
1 
% 


Temperature 
Stability 
(Note 4) 
TM11'l 
~ TA 
~ 
TM,A,X 
5 
5 
5 
% 


Amplitude 
V"'CT(Peak to Peak) 
1.7 
1.7 
1.7 
V 
Discharge Current 
TJ= 25°C 
7.8 
8.3 
9.1 
7.5 
8.4 
9.3 
7.5 
8.4 
9.3 
mA 


TM1N $; TA:s: TMAX 
6.8 
9.3 
7.2 
9.5 
7.2 
9.5 
mA 


Input Voltage 
VCOMP 
= 2.5V 
2.45 
2.50 
2.55 
2.45 
2.50 
2.55 
2.42 
2.50 
2.58 
V 
Input BiasCurrent 
-0.3 
-1 
-0.3 
1 
-0.3 
-2 
~A 
Open Loop Gain 
A,Ol 
2"Vc,,4V 
65 
90 
65 
90 
65 
90 
dB 
Unity Gain Bandwidth 
(Note 4) 
TJ = 25°C 
0.7 
1 
0.7 
1 
0.7 
1 
MHz 
Power Supply Rejection Ratio 
PSRR 
12" 
Va ,,25V 
60 
70 
60 
70 
60 
70 
dB 
Output 
Sink Current 
V"" = 2.7V, Vmu• = 1.1V 
2 
6 
2 
6 
2 
6 
mA 
Output 
Source Current 
V~ = 2.3V, V,~, = 5V 
-0.5 
-0.8 
-0.5 
-0.8 
-0.5 
-0.8 
mA 


V~rr High 
Vv~= 2.3V, R = 15K to gnd 
5 
6 
5 
6 
5 
6 
V 


V" ••Low 
Vv~= 2.7V, R = 15K to V", 
0.7 
1.1 
0.7 
1.1 
0.7 
1.1 
V 
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Parameter • 


Test Conditions 


Current 
Sense Section 


Gain 
(Notes 5 & 6) 


Maximum Input Signal (Note 5) 


Power Supply Rejection Ratio (Note 5) 
PSRR 


Input BiasCurrent 


Delay to Output 
(Note 4) 


Output 
Section 


Output 
Low LeveI 


VCOM!'= 5V 
125, V" 5,25V 


I,,", = 20mA 
I,,", = 200mA 


ISOURCE = 20mA 
ISOUl,= 200mA 


T J = 25°C, Cl = 1nF 


TJ = 25°C, Cl = 1nF 


RiseTime (Note 4) 


Fall Time (Note 4) 


Under-Voltage 
Lockout 
Section 


Start Threshold 
1844 


1845 


1844 


1845 


PWMSection 


Maximum Duty Cycle 


Minimum Duty Cycle 


Power Consumption 
Section 


Start-Up Current 


Operating 
Supply Current 


V" Zener Voltage 


VfB = VISENSE = OV 


I" = 25mA 


Notes: 
4. These 
parameters, 
although 
guaranteed, 
are not 100% tested 
in 


production. 


5. Parameter 
measured 
at trip 
pOint 
of latch 
wilh 
VYFIl 
"" O. 


&CU4;,\.&=t,~.liu;1~1 
• 


2,85 
3 
3,15 
2,85 
3 
3,15 
2,85 
3 
3,15 
VN 


0,9 
1 
1,1 
0,9 
1 
1,1 
0,9 
1 
1,1 
V 


70 
70 
70 
dB 


-2 
-10 
-2 
-10 
-2 
-10 
jJA 


150 
300 
150 
300 
150 
300 
ns 


0,1 
0.4 
0,1 
0.4 
0,1 
0.4 
V 
1,5 
2,2 
1.5 
2,2 
1,5 
2,2 
V 


13 
13,5 
13 
13,5 
13 
13,5 
V 


12 
13,5 
12 
13,5 
12 
13,5 
V 


50 
150 
50 
150 
50 
150 
ns 


50 
150 
50 
150 
50 
150 
ns 


15 
16 
17 
15 
16 
17 
14,5 
16 
17,5 
V 
7,8 
8.4 
9,0 
7,8 
8.4 
9,0 
7,8 
8.4 
9,0 
V 


9 
10 
11 
9 
10 
11 
8,5 
10 
11,5 
V 


7,0 
7,6 
8,2 
7,0 
7,6 
8,2 
7,0 
7,6 
8,2 
V 


% 


% 


mA 


mA 
V 


6. Gain 
defined 
as: A 
= 
1!1V CO\IP 
. 
0 < V 
< 0 8V 
6. Vl~ENSE' 
- 
I~ENSE _. 
. 


7, Adjust Vccabove the start threshold 
before setting at 15v, 


8. Output frequency 
equals one half of oscillator 
frequency. 
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Yo<> 
5.0Y 
50mA 


• 


COMP 


CURRENTSENSE 


• - Yccand Y, are internally connected 
for a-pin packages . 
•• - POWERGROUND and GROUND are internally connected 
for a-pin packages. 
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FIGURE # 


1. 
DROPOUT VOLTAGE Ys. TEMPERATURE 


'2. 
OSCILLATOR TEMPERATURE STABILITY 


3. 
CURRENT SENSE TO OUTPUT DELAY Ys. TEMPERATURE 


4. 
START-UPCURRENTYs. TEMPERATURE 


5. 
REFERENCEVOLTAGE Ys. TEMPERATURE 


6. 
START-UPVOLTAGE THRESHOLD Ys. TEMPERATURE 


7. 
START-UPVOLTAGE THRESHOLD Ys. TEMPERATURE 


8. 
OSCILLATOR DISCHARGE CURRENTYs. TEMPERATURE 


9. 
OUTPUT SATURATION VOLTAGE Ys. OUTPUT CURRENTAND 
TEMPERATURE (SINK TRANSISTOR) 


10. 
CURRENT SENSE THRESHOLD Ys. ERRORAMPLIFIER OUTPUT 


11. 
OUTPUT SATURATION VOLTAGE Ys. OUTPUT CURRENTAND 
TEMPERATURE (SOURCE TRANSISTOR) 


FIGURE INDEX 


FIGURE # 


1'2. 
OSCILLATOR TIMING CIRCUIT 


13. 
OSCILLATOR FREQUENCY Ys. 
R, FOR VARIOUS CT 


FIGURE # 


14. 
CURRENT SENSE SPIKE SUPPRESSION 


15. 
MOSFET PARASITIC OSCILLATIONS 


16. 
BIPOLAR TRANSISTOR DRIVE 


17. 
ISOLATED MOSFET DRIVE 


18. 
ADJUSTABLE BUFFEREDREDUCTION OF CLAMP LEVELWITH 
SOFTSTART 


19. 
EXTERNAL DUTY CYCLE CLAMP AND MULTI-UNIT 
SYNCHRONIZATION 


'20. 
OSCILLATOR CONNECTION 


'21. 
ERROR AMPLIFIER CONNECTION 
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FIGURE 3. 
- 
CURRENT 
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DELAY 
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FIGURE 7. - 
START-UP 
VOLTAGE 
THRESHOLD 
vs. 


TEMPERATURE 
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FIGURE 6. - 
START-UP 
VOLTAGE 
THRESHOLD 
vs. 


TEMPERATURE 


FIGURE 8. - 
OSCILLATOR 
DISCHARGE 
CURRENT vs. 
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FIGURE 9. - 
OUTPUT 
SATURATION 
VOLTAGE 
vs. 


OUTPUT 
CURRENT 
& TEMPERATURE 
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FIGURE 
11. 
- 
OUTPUT 
SATURATION 
VOLTAGE 
vs. 


OUTPUT 
CURRENT 
& TEMPERATURE 
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FIGURE 
10. 
- 
CURRENT 
SENSE THRESHOLD 
vs. 


ERROR AMPLIFIER 
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F = ...lJ&.- where 
R,-'" 5kU 


R,-c,. 


The oscillator of the 1844/45 family of PWM's is programmed 
by 


the external timing components 
CRT,CT) as shown in Figure 13. 


Oscillator 
Frequency· 
(Hz) 


FIGURE 
13 
- 
OSCILLATOR FREQUENCY vs. R, FOR VARIOUS Cr 


OLINFrNITY 


M 
I 
( 
I{ 
() 
E l 
E ( 
r 
K () 
N 
I 
( 
S 


Vcc 
V," 


7 (11) JI 


01 


SG1844/45 


6110) 


-=- 
~ 
7 


....- 
1"""",=l.Q'L 


I 


C 
R 
R, 
, 
/l 
-=- 
-=- 
• 
The RC low-pass filter will eliminate the leading edge current spike 
caused by parasitics of Power MOSFET. 


A resistor 
(R,) 
in series 
with 
the MOSFET 
gate 
reduce 
overshoot 
and 


ringing 
caused 
by the MOSFET 
input 
capacitance 
and 
any 
inductance 
in series with 
the gate drive. 
(Note: 
It is very important 
to have a 


low 
inducmnce 
ground 
path 
to insure 
correct 
operation 
of the r.c. 


This can be done by making the ground paths as shon and as wide 
as possible.) 


VC+~IB 
=R,""" 


VCI 


Rill R,_ 


Isolation 


Boun,dary 


7(111 


6 (101 


~f4zr 


50% DC 
;~ 


25% DC 


V (PIN 
l) - 1.4 
(~. J 
3R, 
N, 


The 
1844/45 
output 
stage can provide 
negative 
base current 
to 


remove 
base charge 
of power 
transistor 
(QI) 
for faster turn 
off. 
This 


is accomplished 
by adding 
a capaCitor eel) in parallel 
with 
a resistor 


(R1). 
The 
resistor 
(R,) 
is to limit 
the base current 
during 
turn 
on. 


Current 
transformers 
can be used where 
isolation 
is required 
between 
P\VM and Primary 
ground. 
A drive 
transformer 
is then 
necessary to interface 
the PWM ampul 
wirh the MOSFET. 
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I{ 
() 
f: 
l 
E 
( 
T 
I{ 
(J 
N 
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S 


I,. : ~ 
Where: 0 '" V, '" 1.0V 
R, 


1.43 - 023 * 


l+~ 
R, 


t 


Vc] 
R, R, 


l"'OFT'>TAftT"" 
-Inl 
- V CR+R 


1 
I 
1 


f = 
1.44 


(RA + 2R8)C 


f=~ 


RA + 2Rn 


To other 
SG1844/45 


0.5 


l+~ 
Il, 


Softstart 
and 
adjustable 
peak 
current 
can be done 
with 
the external 


circuitry 
shown 
above. 


DiScharge~! 
I = 8.2mA 


Current 
~d 


Precision 
dUly 
cycle 
limiting 
for a duty 
cycle 
of <50%, 
as well 
as 


synchronizing 
several 
1844/45'$ 
is possible 
with 
the above 
circuitry. 


R, 


R,<o 10K 


The 
oscillator 
is programmed 
by the values 
selected 
for the liming 


components 
~ 
and 
Cyo 
Refer 
to application 
information 
for 


calculation 
of the component 
values. 
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The SG 1846 family of control 
ICs provides 
all of the necessary 
features 
to implement 


fixed 
frequency, 
current 
mode 
control 
schemes 
while 
maintaining 
a 
minimum 
external 
parts 
count. 
The 
superior 
performance 
of 
this 
technique 
can 
be 


measured 
in 
improved 
line 
regulation, 


enhanced 
load 
response 
characteristics, 


and 
a 
simpler, 
easier-to-design 
control 
loop. 
Topological 
advantages 
include 
inherent 
pulse-by-pulse 
current 
limiting 
capabiliry, 
automatic 
symmetry 
correction 
for push-pull 
convel1ers, 
and the abiliry to 


parallel 
"power 
modules" 
while 
maintaining 
equal 
current 
sharing. 
Protection 
circuitry 
includes 
built-in 


under-voltage 
lockout 
and 
programmable 


current 
limit 
in 
addition 
to 
soft 
start 


capabiliry. 
A shutdown 
function 
is also 


available 
which 
can 
initiate 
either 
a 
complete 
shutdown 
with automatic 
restart 


or latch the supply 
off. 


Other 
features 
include 
fully 
latched 


operation, 
double 
pulse 
suppression, 


deadtime 
adjust 
capabiliry, 
and 
a 
±1% 


trimmed 
bandgap 
reference. 


COMPLETE 
SPECIFICATIONS AVAILABLE FROM "UN" FAX SYSTEM 


(SEE 
PAGE 4-1) AND 1990/91 SILICON 
GENERAL 
DATABOOK 


• 
AUTO-FEED FORWARD COMPENSATION 


• 
PROGRAMMABLE PULSE BY PULSE 
CURRENT LIMITING 


• 
AUTOMATIC 
SYMMETRY CORRECTION IN 
PUSH-PUll 
CONFIGURATION 


• 
ENHANCED lOAD RESPONSECHARACTERISTICS 


• 
PARAllEL 
OPERATION CAPABILITY FOR 
MODULAR POWER SYSTEMS 


• 
DIFFERENTIALCURRENTSENSE AMPLIFIER 
WITH WIDE COMMON 
MODE RANGE 


• 
DOUBLE PULSE SUPPRESSION 


• 
200mA 
TOTEM-POLE OUTPUTS 


• 
±1% BANDGAP REFERENCE 


• 
UNDER-VOlTAGE 
lOCKOUT 
• 
SOFT-START & SHUTDOWN 
CAPABILITY 


• 
500kHz 
OPERATION 


• 
AVAILABLE 
TO Mll-STD-883B 


• 
RADIATION 
DATA AVAILABLE 


• 
L1NFINITYlEVEL "S" PROCESSING AVAil. • 


C.L!SOFTSTART 
v.Ef 


(-I c.s. 


(+J C.S. 


1+1 ERROR AMP 


(-J ERROR AMP 


COMPENSATION 
C, 


J&NPACKAGE 


(Top View) 


SHUTDOWN 


+V. 


OUTPUT 
B 


V, 


GROUND 


OUTPUT 
A 


SYNC 
R, 


C.l.!SOFTSTART ~~~~I[[[JI!61~~~ 
SHUTDOWN 


Vtff 
15 
+VlN 
(-I C.S. 
14 
OUTPUT 
B 


I+J C.5. 
13 
Vc 
(+1 ERROR AMP 
12 
GROUND 


I-J ERROR AMP 
II 
OUTPUT 
A 


COMPENSATION 
10 
SYNC 
C, 
9 
R, 


FPACKAGE 
(Top View) 


C.l.!SOFTSTART 
v., 
(-J C.S. 


I+J C.S. 


1+1 ERROR AMP 


1-1ERROR AMP 


COMPENSA 
nON 


C, 


3 
2 
1 
20 
190, 


4 
-- 
18 


5 
17 


6 
16 


7 
15 


8 
14 


SHUTDOWN 


+V. 


OUTPUT 
B 


V, 


GROUND 


OUTPUT 
A 


SYNC 
R, 


DWPACKAGE 


(Top View) 


1. N.C. 


2. 
C.L!SOFTSTART 
3. 
VIEt 


4. (-I c.S. 
5. 
(+J C.S. 


6. N.C. 


7. 
1+1 ERROR AMP 


8. 
(-) ERROR AMP 


9. 
COMPENSATION 
10. C, 


LPACKAGE 
(Top View) 


11. N.C. 
12. R, 
13. SYNC 
14. OUTPUT 
A 
15. GROUND 
16. N.C. 
17. Vc 
18. OUTPUT 
B 
19. v~ 


20. 
SHUTDOWN 


Ceramic 
LCC 
20-pin 
Plastic 
DIP 


16-pin 


SG3846N 


SG2846N 
o to 70 


-25 to 85 


-55 to 125 


MIL-STD-883 


DESC 


Ceramic 
DIP 
16-pin 


SG3846J 


SG2846J 


SG1846J 


SG1846J/883B 


SG1846J/DESC 


Plastic 
SO\'iiB 
16-pin 


SG3846DW 


SG2846DW 


Ceramic 
Flat Pack 
16-pin 


SG1846L 


SG1846L/883B 


SG 1846L/DESC 


SG3846DWf) 


FOR 
FURTHER 
IIHORMATION 
CALL 
(714) 
898-8121 
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The SG29055/SG29055A is a dual 5V 
5V positive voltage regulator. 
One 
output is a high current (up to 1000mA) 
regulator that can be turned on or off 
by a high impedance low current TTL 
compatible sWitch. The second or 
standby output remains on regardless. 
The on/off switch not only shuts off the 
high current output, but actually puts 
the Ie in a micropower mode making 
possible a low quiescent current. 
This 


unique characteristic coupled with an 
extremely low dropout, (0.55V for 
output current of 10mA) makes the 
SG29055/SG29055A well suited for 
power systems that require standby 
memory. 
The SG29055/SG29055A 


includes other features which were 
originally designed for automotive 
applications. 
These include protection 


from reverse battery installations and 


double battery jumps. 
The high current 
regulator has overvoltage shutdown to 
protect both the internal circuitry and 
the load during line transients, such as 
load dump (60V). In addition, the high 
current regulator design also has built-in 
protection for short circuit and thermal 
overload. 
During these fault conditions 
of the primary regulator the standby 
regulator will continue to power its load. 
The SG29055 is the 5 volt, ±50/0 


version of a family of dual regulators 
with a standby output voltage of 5V. 
Other high current outputs of 8.2V and 
12V are available. 
Also available is the 
SG29055A which offers an improved 
output voltage tolerance of ±2%. They 
are available in the plastic TO-220 
power package and are designed to 
function over the automotive ambient 
temperature range of -40° to 85°C. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX 
SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


/' 
STANDBY OUTPUT 


~ 


• 
:::::---ON/OFFSWITCH 


0' 
-GROUND 


.~ 
~VOllT 


V~ 


GND 


PPACKAGE 
(Top View) 


~ 


~lastic TO-220 
)-pm 


SG29055P 


SG29055AP 


• 
2% INTERNALLY TRIMMED OUTPUT 


• 
"TWO REGULATED OUTPUTS 


• 
OUTPUT CURRENT IN EXCESS OF 1000mA 


• 
LOW QUIESCENT CURRENT STANDBY 
REGULATOR 


• 
INPUT-OUTPUT DIFFERENTIAL LESSTHAN 
O.6YATOSA 


• 
REVERSE BATTERY PROTECTION 


• 
60Y LOAD DUMP PROTECTION 


• 
-SOY REVERSETRANSiENT PROTECTION 


• 
SHORT CIRCUIT PROTECTION 


• 
INTERNAL THERMAL OYERLOAD 
PROTECTION 


• 
ON/OFF SWITCH FOR HIGH CURRENT 
OUTPUT 
• 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


MIC!o.:{)ElECTKONICS 


The SG29085/SG29085A 
is a dual 8.2VI 


5V positive voltage regulator. 
One 


output is a high current (up to 1000mA) 
regulator that can be turned on or off 
by a high impedance low current TIL 
compatible switch. 
The second or 


standby output remains on regardless. 
The on/off switch not only shuts off the 
high current output but actually puts 
the Ie in a micropower 
mode making 


possible a low quiescent current. 
This 


unique characteristic coupled with an 
extremely low dropout, (0.55V for 
output current of 10mA) makes the 
SG29085/SG 29085A well suited for 
power systems that require standby 
memory. 
The SG29085/SG29085A 
includes other features which were 
originally designed for automotive 
applications. 
These include protection 
from reverse battery installations and 


double battery jumps. 
The high current 


regulator has overvoltage shutdown to 
protect both the internal circuitry and 
the load during line transients, such as 
load dump (60V). In addition, the high 
current regulator design also has built-in 
protection for short circuit and thermal 
overload. 
During these fault conditions 
of the primary regulator the standby 
regulator will continue to power its load. 
The SG29085 is the 8.2 volt, ±5% 


version of a family of dual regulators 
with a standby output voltage of 5V. 
Other high current outputs of 5 and 12 
volts are available. 
Also available is the 
SG28085A which offers an improved 
output voltage tolerance of ±2%. They 
are available in the plastiC TO-220 
power package and are designed to 
function over the automotive ambient 
temperature 
range of _40° to 85°C. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" 
FAX SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


/' 
STANDBY OUTPUT 
[pii'~ 
ON/Off 
SWITCH 
0' 
-GROUND 


.~ 
~voor 


GND 
vt<l 


PPACKAGE 
(Top View) 


r- 


~lastic TO-220 
)-PIO 


SG29085P 


SG29085AP 


• 
2% INTERNALLY TRIMMED OUTPUT 


• 
TWO REGULATED OUTPUTS 


• 
OUTPUT CURRENT IN EXCESS OF 1000mA 


• 
LOW QUIESCENT CURRENT STANDBY 
REGULATOR 


• 
INPUT-OUTPUT DIFFERENTIAL LESSTHAN 
O.6V AT O.5A 


• 
REVERSEBATIERY PROTECTION 


• 
60V LOAD DUMP PROTECTION 


• 
-SOY REVERSETRANSIENT PROTECTION 


• 
SHORT CIRCUIT PROTECTION 


• 
INTERNAL THERMAL OVERLOAD 
PROTECTION 


• 
ON/OFF SWITCH FOR HIGH CURRENT 
OUTPUT 


I 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


oLfNFfNITY 


MI< 
~(l[l 
[Cll{()N1CS 


The SG29125/SG29125A is a dual 12V/ 
5V positive voltage regulator. 
One 
output is a high current (up to 1000mA) 
regulator that can be turned on or off 
by a high impedance low current TIL 
compatible switch. The second or 
standby output remains on regardless. 
The on/off switch not only shuts off the 
high current output but actually puts 
the Ie in a micropower mode making 
possible a low quiescent current. 
This 


unique characteristic coupled with an 
extremely low dropout, (0.55V for 
output current of 10mA) makes the 
SG29125/SG29125A well suited for 
power systems that require standby 
memory. 
The SG29125/SG29125A 


includes other features which were 
originally designed for automotive 
applications. 
These include protection 
from reverse battery installations and 


double battery jumps. The high current 
regulator has overvoltage shutdown to 
protect both the internal circuitry and 
the load during line transients, such as 
load dump (60V). In addition, the high 
current regulator design also has built-in 
protection for short circuit and thermal 
overload. 
During these fault conditions 


of the primary regulator the standby 
regulator will continue to power its load. 
The SG29125 is the 12 volt, ±50/0 
version of a family of dual regulators 
with a standby output voltage of 5V. 
Other high current outputs of 5 and 8.2 
volts are available. Also available is the 
SG29125A which offers an improved 
output voltage tolerance of ±20/0.They 
are available in the Plastic TO-220 
power package and are designed to 
function over the automotive ambient 
temperature range of -40° to 85°C. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


/ 
STANDBY OUTPUT 


~ 


• 
:--- 
ON/OFF 
SWITCH 
0' 
-GROUND 


.~ 
~~OOT 


GND 
•.• 


PPACKAGE 
(Top View) 


r- 


Plastic TO-220 
5-pin 


SG29125P 


SG29125AP 


• 
2% INTERNALLY TRIMMED OUTPUT 


• 
'TWO REGULATED OUTPUTS 


• 
OUTPUT CURRENT IN EXCESS OF l000mA 


• 
LOW QUIESCENT CURRENT STANDBY 
REGULATOR 


• 
INPUT-OUTPUT DIFFERENTIAL LESS THAN 
O.6V AT O.5A 


• 
REVERSESATTERYPROTECTION 


• 
60V LOAD DUMP PROTECTION 


• 
-SOY REVERSETRANSIENT PROTECTION 


• 
SHORT CIRCUIT PROTECTION 


• 
INTERNAL THERMAL OVERLOAD 
PROTECTION 


• 
ON/OFF SWITCH FOR HIGH CURRENT 
OUTPUT 


I 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


oLrNFrNITY 


MICI.:OElECTRONICS 


The SG33164 and the SG34164 are 
micropower undervoltage sensing 
circuits ideal for use in low-power 
battery applications, computer 
peripheral, consumer, appliance and 
automotive equipment. 
The device 


offers a 1.2V temperature compensated 
bandgap reference, a precision 
comparator with hysteresis and a high 


current open collector output. 
This 


device operates from I to IOV input 
supply and drains <IOpA in the non- 
fault condition and trip level of 4.33V. 
Both devices are available in an 


8-pin, 150mil SOle package and a 
plastic TO-92 package. 
The SG33164 is 


rated from -40oe to 85°e and the 
SG34164 from ooe to 70°e. 


2 


r 
---------------, 
R 


RESET 


• 
LOW STANDBY CURRENT 


• 
TEMPERATURE COMPENSATED 
BANDGAP 


REFERENCE 


• 
PRECISION COMPARATOR 
WITH SOMV OF 
HYSTERESIS 


• 
ClAMP 
DIODE FOR DISCHARGING 
DELAY 


CAPACITOR 


• 
OUTPUT CURRENT SINK CAPABILITY FROM 
7 TO SOMA 


• 
1-10V INPUT SUPPLYRANGE 


• 
AVAILABLE 
IN 1s0MIL, 
8-PIN SOIC AND 
PLASTIC TO-92 
PACKAGES 


• 
PIN-FOR-PIN COMPATIBLE WITH MC331641 
34164 


I 


• 
pPOWER RESETGENERATOR 


• 
SV VOLTAGE MONITOR 


• 
BATTERY-LEVEL DETECTOR 


~ 


Plastic sOle r-Plastic TO-92 
8-pin 
_3••-p••i_n 
_ 
o to 70 
SG34164DM 
SG34164LP 


-40 to 85 
SG33164DM 
SG33164LP 


Note: 
All surface-mount 
packages 
are available 
in Tape & Reel. 


Append 
the letter "T" to part number. 
(i.e. SG34164DMT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898·8121 


Input Supply Voltage (V,N)... 
. ...............•••••••••••............. 
-IV to I2V 


RESETOutput Voltage (VOUT) 
.................................................•....•••..•..••.. 
. .. -IV to I2V 


Clamp Diode Forward Current. 
.. 
100mA 


Operating Junction Temperature 


Plastic (DM - Package) 
. 
150°C 


Storage Temperature 
Range 
-65°C to 150°C 


Lead Temperature 
(Soldering, 10 seconds) 
300°C 


Note 
1 Values 
beyond 
which 
damage 
may occur. 
All voltages 
are specified 
with 
respect 
to 


ground, 
and 
all currents 
are positive 
into 
the specified 
terminal. 


RESETDB 
N.C. 
INPUT 
2 
7 
N.C. 


N.C. 
3 
6 
N.C. 


GROUND 
<I 
5 
N.C. 


DMPACKAGE 


(Top View) 


G] 


CJ3. 
GROUND 


rJ 
2. 
INPUT 


,J 
1. 
RESET 


Junction 
Temperature 
Calculation: 
T 


J = TA 
+ (P n x 8JA)· 


The 
8JA numbers 
are gUidelines 
for the thermal 
performance 
of the device/pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 


LPPACKAGE 


(Top View) 


INPUT 


2(2) 
----------------------------------~ 
r-- 
I 
I 
I 
I 
I 
I 


1 
I 
I 
I 
I 


1 
I 
I 
I 
I 


1 
I 


1 
I 
I 
I 
I 
I 
I 
I 
I 
IL 
_ 


RESET 
1(1) 
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Parameter 
- 
• 
Input Supply Voltage 
1 
10 
V 


RESETOutput 
Voltage 
10 
V 


Clamp Diode Forward Current 
50 
mA 
Operating Ambient 
Temperature 
Range: 


SG34164 
TA 
0 
70 
°C 
SG33164 
TA 
-40 
85 
°C 


(Unless otherwise specified, these specifications apply over the operating ambient temperatures of aoc ~ TA ~ 70°C for the SG34164 and -40°C ~ TA 
~ 85°C 


for the SG33164. Low duty cycle pulse testing techniques are used which maintains junction and case temperatures equal to the ambient temperature.) 


Parameter • 


Test Conditions 


Total 
Device 
• 


Operating 
Input Voltage Range 
V 


Quiescent Input Current 
V,N= 5.0V 
~A 


V 
= 10V 
~A 


Comparator 
Section 


Threshold Voltage 


High-State Output 
V,H 
V,NIncreasing 
4.15 
4.33 
4.45 
V 


Low-State Output 
V" 
V1N Decreasing 
4.15 
4.27 
4.4S 
V 


Hysteresis 
VH 
0.02 
0.06 
V 


RESET Output 
Section 


Output 
Sink Saturation 
VOL 
V1N = 4.0Y, 
ISINK 
;;;; 1.0mA 
0.05 
0.40 
V 


V,N= 1.0V, I"NK= 0.25mA 
0.06 
0.30 
V 
Output 
Sink Current 
ISINK 
V,N, RESET= 4.0V 
7.0 
50 
mA 
Output 
Off-State Leakage 
V,N, RESET- 5.0V 
0.5 
~A 


V,N, RESET= 10V 
2.0 
~A 
Clamp Diode Forward Voltage 
V, 
Pin 1 to pin 2, (I, = 5.0mA) 
0.6 
1.2 
V 
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PRODUCT 
DATABOOK 
1996/1997 


SV 
UNDERVOlTAGE 
SENSING 
CIRCUIT 


FIGURE # 


1. 
COMPARATOR 
THRESHOLD 
VOLTAGE 
YS. TEMPERATURE 


'2. 
RESET OUTPUT VOLTAGE 
YS. INPUT VOLTAGE 


3. 
RESET OUTPUT 
SATURATION 
YS. SINK CURRENT 


4. 
INPUT CURRENT YS. INPUT VOLTAGE 


5. 
RESET DELAY TIME (LOW to HIGH) 


6. 
RESET DELAY TIME (HIGH to LOW) 


FIGURE # 


7. 
SWITCHING 
THE LOAD 
OFF WHEN 
BATIERY 
REACHES BELOW 


4.3V 


8. 
LOW VOLTAGE 
MICROPROCESSOR 
RESET 


9. 
VOLTAGE 
MONITOR 


10. 
MOSFET 
LOW VOLTAGE 
GATE DRIVE PROTECTION 
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FIGURE 
1. 
- 
COMPARATOR 
THRESHOLD 
VOLTAGE 


V5. TEMPERATURE 


4.45 


E 
4.40 


" 
4.35 
In:I 
~ 
430 


" 
'0.c 
4.25 
VI!!t: 
4.20 


4.15 


I 


R,.= 43K to V'N 


Upper 
Threshold 


I 


High State Output 


I 
I 
I 


, Lower Threshold 


Low State Output 


. 


I 


I 
I 


FIGURE 
3. 
- 
RESET OUTPUT 
SATURATION 


V5. SINK CURRENT 
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J 


I 
I 
I 
- 
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T. = 25°C 
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10 


8.0 


E. 
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6.0 
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4.0 
:J 
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:J0 


2.0 


RESET OUTPUT 
VOLTAGE 


V5. INPUT VOLTAGE 
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R,.= 82K to V~ 
T. = 25"C 
/ 
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/ 


A 
I 


I 


R,.='" 
T. = 25°C 
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I 


J 
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----- 
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100 
..c 
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FIGURE 7. - 
SWITCHING THE LOAD OFF WHEN 


BATIERY VOLTAGE REACHES BELOW 4.3V 
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A time delayed reset can be accomplished 
with the addition of CDLY' 
For systems 
with extremely 
fast power supply rise times « 
500ns) it 


is recommended 
that the 
ReDLY 
time 
constant 
be greater 
than 
5.0\-15. 


VTH("lPtll 
is the microprocessor 
reset input 
threshold. 


IDLY = R (DlY 
In [1 _ ~] 


V'N 
• 


J~ 


1MP6ON03.10L 


Overheating 
of the logic level power MOSFET due to insufficient 


gate vohage 
can be prevented 
with 
the above 
circuit. 
When 
the 


input signal is below the 4.3 volt threshold of the SG34164, irs 
output grounds 
the gate of the L' MOSFET. 
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oLfNFINITY 


MIC~()ELECT\{()NICS 


The SG3546 is an undervoltage 
sensing 
circuit specifically designed for use as 
a reset controller in 3.3V 
microprocessor-based 
applications. 
Its 


micropower 
operation makes this 


device ideal for portable applications 
where extended 
battery life is required. 


The device offers a 1.2V temperature 
compensated 
bandgap 
reference, a 


precision comparator with hysteresis 
and a high-current open collector 
output. 
This device operates from 1 to 
lOV input supply and drains <lO>JAin 
the non-fault condition. 
The SG3546 is available in an 8-pin 
150mil SOIC package or a 3-pin TO-92 
package and is rated for an ambient 
temperature 
of O°Cto 70°e. 


2 
r 
---------------, 


• 
LOW STANDBY CURRENT 


• 
INTERNAL VOLTAGE THRESHOLD AT 2.9SV 


• 
TEMPERATURE COMPENSATED 
BANDGAP 
REFERENCE 


• 
PRECISION COMPARATOR WITH 40MV 
OF 
HYSTERESIS 


• 
CLAMP DIODE FOR DISCHARGING 
DELAY 


CAPACITOR 


• 
OUTPUT CURRENT SINK CAPABILITY 
(typ SmA) 


• 
1-10V 
INPUT SUPPLYRANGE 


• 
AVAILABLE 
IN 1S0MIL, 8-PIN SOIC AND 


3-PIN TO-92 
PACKAGES 
• 


F- 


tPlastic SO.IC 
~ 
P]aSllCTO-92 


8-pm 
3-pm 
1------ 
-------- 
o to 70 
SG3546DM 
SG3546LP 


Note: 
All surface-moum 
pack;ges 
are ~~ailable 
in Tape 
& Reel. 


Append 
the letter "T" to part number. 
(i.e. SG3546DMT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Input Supply Voltage (V1N).. 
....•••••••••• 
• •••••••••••••••••.•••••••••• 
-IV to I2V 


RESETOutput Voltage (Vo~ 
.. 
. 
-IV to I2V 


Clamp Diode Forward Current 
IOOmA 


Operating Junction Temperature 


Plastic (DM - Package) 
ISO°C 


Storage Temperature 
Range 
-6soc to ISO°C 


Lead Temperature 
(Soldering, 10 seconds) 
300°C 


Note I Values beyond 
which damage 
may occur. 
All voltages are specified with respect to 


ground, 
and 
all currents 
are positive 
into 
the specified 
terminal. 


RESET1]8 
N.C. 
INPUT 
2 
7 
N.C. 
N.C. 
3 
6 
N.C. 


GROUND 
4 
5 
N.C. 


DMPACKAGE 


(Top View) 
a 


~J 
3. 
GROUND 


c., 
2. 
INPUT 


eJ 
1. 
RESET 


LPPACKAGE 


(Top View) 


Junction Temperature 
Calculation: 
TJ 
"" TA + (P D 
X 8JA)· 


The 
alA numbers 
are gUidelines for the thermal performance 
of the device/pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 


INPUT 


2 
r-- 
----------------------------------- 


I 
I 
I 


1 


1 
I 
I 
I 
I 
I 
I 
I 
I 
I 


1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
IL 
_ 


I 
I 


1 
I 
I 
I 
I 
I 
I 
I 


1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
---------------------------~ 
4 
GROUND 
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Parameter 
- 
• 
Input Supply Voltage 
1 
10 
V 


RESETOutput 
Voltage 
10 
V 


Clamp Diode Forward Current 
50 
mA 


Operating 
Ambient 
Temperature 
Range: 


SG3546 
T, 
0 
70 
°C 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the 
operating 
ambient 
temperatures 
of aoc ~ TA::; 
700e 
for the SG3546, Low duty 
cycle 


pulse 
testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 


Parameter • 


Test Conditions 


Total 
Device 


Operating 
Input Voltage Range 
V • 


Quiescent 
Input Current 
V,N = 3.3V 
~A 


V,N = 10V 
~A 


Comparator 
Section 


Threshold Voltage 


High-State Output 
V,H 
V1N Increasing 
2.75 
2.81 
3.0 
V 


Low-State Output 
Vil 
V1N Decreasing 
2.75 
2.86 
3.0 
V 


Hysteresis 
VH 
40 
mV 


RESET Output 
Section 


Output 
Sink Saturation 
VOL 
V1N = 2.6V, 
IS,NK;;;; 
1 mA 
0.05 
0040 
V 


V,N = 1.0V, ISiNK = 1OO~A 
0.06 
0.30 
V 
Output 
Sink Current 
ISINK 
V,N, 
RESET= 2.6V 
20 
mA 
Output 
Off-State Leakage 
V,N, 
RESET= 3.6V 
0.5 
~A 


V,N 
, RESET= 10V 
2.0 
~A 
Clamp Diode Forward Voltage 
Vf 
Pin 1 to pin 2, (If = 5.0mA) 
0.5 
1.2 
V 


FIGURE # 


1. 
COMPARATOR 
THRESHOLD 
VOLTAGE 
YS. TEMPERATURE 


2. 
RESET OUTPUT VOLTAGE 
YS. INPUT VOLTAGE 


3. 
RESET OUTPUT 
SATURATION 
YS. SINK CURRENT 


4. 
INPUT CURRENT YS. INPUT VOLTAGE 


5. 
RESET DELAY TIME (LOW to HIGH) 


6. 
RESET DELAY TIME (HIGH 
to 
LOW) 


FIGURE # 


7. 
SWITCHING 
THE LOAD 
OFF WHEN 
BATIERY 
REACHES BELOW 
Vn< 


8. 
LOW VOLTAGE 
MICROPROCESSOR 
RESET 


9. 
VOLTAGE 
MONITOR 
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PRODUCT 
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3.3V 
UNDERVOLTAGE 
SENSING 
CIRCUIT 


FIGURE 
1. 
- 
COMPARATOR 
THRESHOLD 
VOLTAGE 


Y5. TEMPERATURE 


FIGURE 
2. 
- 
RESET OUTPUT 
VOLTAGE 


Y5. INPUT VOLTAGE 
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E 


3.000 
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/II.. 
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FIGURE 
3. 
- 
RESET OUTPUT 
SATURATION 


Y5. SINK CURRENT 


V 


I 
I 
I 
V 
r-- 
R"= 82K to V, 
T. = 25°C 
/ 
/ 


A 
V \ 


70 


> 
VIN=3V 
.§. 
300 
T. = 25°C 
60 
, 
c 
! 
~ 
50 
~ 
.. 
::I 
C 
.. 
/II 
200 
+ 
~ 
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III.. 
::I 
::I 
V 
Q. 
.. 
30 
.. 
::I 
::I 
Q. 
0 
.5 


~ 


100 
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10 


0 
0 
0 
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6 
9 
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14 
0 
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(l5'NK) 
Sink Current - (mA) 
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TA = 25°C 
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FIGURE 7. - 
SWITCHING THE LOAD OFF WHEN 
BATIERY VOLTAGE REACHES BELOW VTH 
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A time-delayed 
reset can be accomplished 
with the addition of CDLY. 


For systems with extremely 
fast power supply rise times « 
500ns), 


it is recommended 
that the ReDl.Y time constant 
be greater than 


5.0~s. VTH(MI'U) 
is the microprocessor 
reset input threshold. 


IDLY; RCDly In [1 .L] 
• 


V1N 
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OLINFrNITY 


MICROELECTRONICS 


This monolithic integrated circuit 
provides all the necessary functions for 
designing an active power factor 
correction circuit in conjunction with 
off-line power converters. 
Although 
the IC is optimized for electronic 
ballast applications, 
it can also be used 


in switched mode AC-DC power 
converters. 
Included in the 8-pin DIP 


package are; an under voltage lockout 
with a micropower start-up with a 2V 
hysteresis, an internal temperature 
compensated 
bandgap reference, a 


unity gain stable error amplifier, one 
quadrant multiplier stage, a current 


sense comparator and a totem pole 
output stage for directing driving of the 
power MOSFET. In addition to the 
above, an internal logic circuit detects 
the zero crossing of the inductor 
current and maintains discontinuous 
current mode of operation such that it 
allows no current gaps to appear. 
This 


type of operation provides a higher P.F. 
correction, as well as lower harmonic 
distortion over the fixed frequency 
discontinuous 
current mode. 
The 


SG3561A is characterized 
for operation 


over the ambient temperature 
range of 


-25°C to +85°C. 


• 
MICRO-POWER START-UPMODE 
(250~A typ.) 


• 
LOW OPERATING CURRENTCONSUMPTION 


• 
INTERNAL 1.5% REFERENCE 


• 
TOTEM POLE OUTPUT STAGE 


• 
AUTOMATIC CURRENTLIMITING OF BOOST 
STAGE 


• 
DISCONTINUOUS MODE OF OPERATION 
WITH NO CURRENTGAPS 


• 
NO SLOPE COMPENSATION 
REQUIRED 


• 
AVAILABLE IN 8 & 14-PIN PLASTIC DIP AND 
8-PIN SOIC PACKAGE 


• 
SEE LX1562/1563 
FOR NEW DESIGNS 


• 


TYPICAL 
ApPLICATION 
OF 
THE SG3561 
A 
IN 
AN 80W 


FLUORESCENT 
LAMP 
BALLAST 
WITH 
ACTIVE 
POWER 
FACTOR 
(ONTROL 


Rll 


{ Core, PGl2625 
560K 


11 
Ind, 
450pH 


Gap, 48m;1 
R5 


#22 - AWG 62T 
51K 


225V 


D6 
MR856 


Dl 
>- 


lN4004 
</) 
~ 


5 
R9 
« 


I"" 
lMn 
00 
c.. 


AC+ 
~ 
CI 
C6 


120V 
lpF 
O.lpF 
lOOpF 
>- 


400V 
Z 
lJ.JU 


AC- 
</) 
lJ.J 


R2 


Q! 


R10 
0 


D3 
D4 
12K 
11K 
2 
C2 
IN4004 
IN4004 
O.OlpF 


~ 


Plastic DIP 
~ 
Plastic DIP 
~. 
Plastic SOle 


8-pin 
14-pin 
_8_-p 
•••i_n 
_ 


SG3561AM 
SG3561AN 
SG3561ADM 


Note, Allsurface mount packages are availablein Tape & Reel. 


Append the letter "T"to part number (i.e. SG356IADMT) 


I FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


, 


PRODUCT 
DATABOOK 
1996/1997 


POWER 
FACTOR 
CONTROLLER 


Supply Voltage (V1N) 
. 
Peak Driver Output Current ... 
Driver Output Clamping Diodes 
VQ > Vcc or VQ < -0.3V . 
Detector Clamping Diodes 
VDET> 
6v or VDET < 0.9V . 
. 
±10mA 
Error Amp, Multiplier, and Comparator Input Voltages 
-0.3V to 6v 


Detector Input Voltage (Note 2) .. 
0.95 to 6v 
Operating Junction Temperature 


Plastic (M, N and OM Packages) . 
Storage Temperature 
Range .. 


Lead Temperature 
(Soldering, 10 Seconds) .. 


. 
-03V to 28V 


. 
±500mA 


......................... 
..... 150°C 
............. 
-65°C to 150°C 


.. 
300°C 


Note 1. Valuesbeyond which damage may occur. Allvoltages are specified with respect to 
ground, 
and all currents are positive into the specified 
terminal. 


Note 2. 
With no limiting 
resisLOf. 


Junction 
Temperature 
Calculation: 
TJ = TA + (P D X 
ajA)· 


The aJA numbers 
are guidelines 
for the thermal performance 
of the device/pc-board 
system. 
All of the above assume no ambient 
airflow. 


E.A.INV. 
[]' 
V," 
COMPo 
2 
7 
Vo 


MUtT. INPUT 
3 
6 
GROUND 
C.5. 
.4 
5 
Ion 


MPACKAGE 
(Top View) 


VlEf 


E.A'INV 
COMPo 


MULT INPUT 


N.C. 


MULT OUTPUT 


v," 
Vo 
GROUND 


NPACKAGE 
(Top View) 


E.A.INV'iDI' 
v. 
COMPo 
2 
7 
V 


MULT. INPUT 
3 
6 
G~OUND 
C.5. 
.4 
5 
Ion 


DMPACKAGE 
(Top View) 
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Parameter 
- 


Supply Voltage Range 
VIN 
11 
25 
V 


Peak Driver Output 
Current 
±300 
mA 


Operating Ambient 
Temperature 
Range: 


SG3561A 
T, 
-25 
85 
°C 


Parameter 
Test Conditions 


(Unless otherwise 
specified, 
these specifications 
apply over the operating 
ambient 
temperatures 
for the SG3561A with -25°C $ TA $ +85°C; V1N=12V. 
Low 


duty cycle 
pulse testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperalure.) 
II 
Under-Voltage 
Lockout 
Section 


Start Threshold Voltage 


UV Lockout Hysteresis 


Supply 
Current 
Section 


Start-Up Supply Current 


Operating 
Supply Current 


Dynamic Operating 
Supply Current 


Reference 
Section 
(Note 4) 


Initial Accuracy 


Line Regulation 


Load Regulation 


Temperature 
Stability 


Error Amplifier 
Section 


Input Offset Voltage (Note 4) 


Input BiasCurrent 


Large Signal Open Loop Voltage Gain 


Slew Rate 


Power Supply Rejection Ratio (Note 4) 


Output 
Source Current 


Output 
Sink Current 


Output Voltage Range (Note 6) 


Unity Gain Bandwidth 


Phase Margin 


V1N < VTH 
V1N = 12V, Output 
Not Switching 


VIN= 12V, 50KHz, CGS= 1000pF 


I", = OmA, T,= 25°C 
12V < V,N < 25V 


0< 1",< 2mA 


2.463 
2.50 


0.1 
0.1 
20 


-15 


-2 
-0.1 


60 
86 


0.6 


60 
86 
2 


2 
1.2 


1.0 


57 


V 
H = 3.5V 


VOl.= 2.0V 
No Load on E.A. Output 
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2.538 
V 
10 
mV 
10 
mV 


mV 


15 
mV 


IJA 
dB 


v/lJsec 
dB 


mA 


mA 


4 
V 


MHz 


Parameter • 


Test Conditions 


VM1 = 1V, V 


VM =2V,V 


Mm,••• 
D31J1.m1 
. 


0 
2 
V 


V 
V 
+1 
V 


·2 
2 
~A 
0.52 
0.65 
0.78 
N 


0.65 
N 


-0.2 
%/oC 


0.9 
V 


1.8 
V 


~A 
ns 


1.3 
1.6 
V 


175 
mV 


0.95 
V 


6.1 
7.1 
V 


-10 
10 
~A 
±3 
mA 


7 
9 
V 


0.8 
1.5 
V 


100 
200 
ns 


90 
200 
ns 


MUltiplier Section 


M1 Input Voltage Range 


M2 Input Voltage Range 


Input 8ias Current (M1) 


MUltiplier Gain (Note 5), (Note 4) 


Multiplier 
Gain Temperature 
Stability 


Maximum MUltiplier Output Voltage 


VM, = 1V, VWJ= 3.5V 


VM, = 2V, V 
= 3.5V 


Current Sense Comparator Section 


Input BiasCurrent 


Current Sense Delay to Output 
Detect Section 


Input Voltage Threshold 


Hysteresis 


Input LO Clamp Voltage 


Input HI Clamp Voltage 


Input Current 


Input HVLO Clamp Diode Current 
Output Driver Section 


Output 
High Voltage 


Output 
Low Voltage 


Output 
RiseTime 


Output 
Fall Time 


OV"V,," 
1.7V 
E.A.OUT = 3.7V 


IDET = 100~A 
IDET=3mA 


1V"VDET,,6V 


Von < O.9V, 
Von > 6V 


I, = -10mA, V,N = 12V 


I, = 10mA, V," = 12V 
C, = 1000pF 


C, = 1000pF 


NOles: 4. 
Because the reference 
is not brought out externally, 
these specifications 
are tested at probe only, and cannot be tested on the packaged 
part. They are guaranteed 
by design, and shown for illustrative purposes 
only. 


V.•. 
10 


5. K: 
(V'll) 
X (VEAO- V,,,) 


6. This parameter, 
although 
guaranteed, 
is not tested in production. 
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'MULT 


'VREF 
OUT 


• 


Pin 
# 
Description 


IlN $ O.SmA 
V1N MAX < 2SV 


I'N $ ISmA 


INY 
Inverting input of the Error Amplifier. The output of the Boost converter should be resistively divided to 2.5V and 
connected to this pin. 


4 
Input to the PWM comparator. 
Current is sensed in the Boost stage MOSFETby a resistor in the source lead, and is 


fed to this pin through a low-pass filter 


5 
A current driven logic input with internal clamp. 
A second winding on the Boost inductor senses the flyback voltage associated with the zero crossing of the inductor 
current and feeds it to the InET pin through a limiting resistor. The logic circuit processes this signal, such that the 
converter operates in a discontinuous conduction current mode, where there is no current gap between the switching 
cycles. 


FIGURE # 


1. 
GENERAL APPLICATION CIRCUIT 


2. 
STARTUP CIRCUITRY 


3. 
STARTUP VOLTAGE 


4. 
REFERENCEVOLTAGE V5. TEMPERATURE 


5. 
TYPICAL COMPENSATION CIRCUIT 


6. 
MULTIPLIERCIRCUIT 


7. 
CURRENT SENSE CIRCUIT 


B. 
IDETECT 
INPUT CIRCUIT 


9. 
TYPICAL STARTUP CIRCUIT USING DIAC 


10. 
IDETECTLOGIC CIRCUIT 


11. 
TYPICAL APPLICATION WITH 120VINPUT 


12. 
INDUCTOR CURRENT 


13. 
CURRENT DETECTEXAMPLE 


FIGURE # 


14. 
TYPICAL APPLICATION OF THE SG3561A 
IN AN BOW 
FLUORESCENT LAMP BALLAST WITH ACTIVE POWER FACTOR 
CONTROL - 120V 


15. 
TYPICAL APPLICATION OF THE SG3561A 
IN AN BOW 
FLUORESCENT LAMP BALLAST WITH ACTIVE POWER FACTOR 
CONTROL - 220V 


16. 
TYPICAL APPLICATION OF THE SG3561A 
IN AN BOW 
FLUORESCENT LAMP BALLAST WITH ACTIVE POWER FACTOR 
CONTROL - 277V\ 


17. 
TYPICAL APPLICATION OF THE SG3561A 
IN AN BOW 
FLUORESCENT LAMP BALLAST WITH ACTIVE POWER FACTOR 
CONTROL - 277V 
(BUCK 
BOOST 
APPLICATIO 
•..•) 
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The operation of the circuit is best described by referring to the 
diagram in Figure 1. 


The multiplier stage generates an output voltage (VMO) from 
the rectified waveform of the AC input (VM,) and the amplitude 
of the error amplifier output (VEA). This voltage controls the peak 
inductor current by turning the power MOSFEToff at a threshold, 
where the current sense voltage (Vc) reaches a given nominal 
value. 
This causes the power MOSFET to latch-off until the 
current in the inductor drops to zero. 
Once this happens, the 
secondary winding of the inductor changes its voltage polarity, 
and gets detected by an internal comparator stage. The polarity 
of the windings are chosen such that a low IDET voltage turns on 
the power MOSFET and maintains operation 
until the above 


process repeats itself. An external trigger voltage to the IDET is 
required to start-up the converter until the auxiliary winding of 
the inductor takes over the operation. 


IV'. 


RECTIFIED 
0U11'UT 


The purpose 
of the undervoltage 
lockout is to perform two 


functions: 
1) to maintain 
a low quiescent 
current 
during 


power-up, 
2) to guarantee that the lC is fully functional before 


the output stage is activated. 
To realize this, a micropower 
comparator 
with a start-up 
threshold 
of 
lOV and a built-in 


hysteresis of 2Vis incorporated. 
This comparator acts as a switch 


for the pre-regulator stage, which supplies a stable bias to the 
internal circuitry of the Ie. Figure 2 shows a simplified schematic 
of this section, as well as the external components required, in- 
order 
to generate 
bootstraping 
voltage from the secondary 


winding of inductor. The operation of the circuitry is as follows. 


----------------------------------------------------------------.---------------., 


6.7V 
i 


INTERNAl' 
CIRCUIT 
BIASING 


• 


Start-up capacitor C, is first charged by the current through 
resistor R,. Once this voltage exceeds 
lOV, then the IC starts 
operating, requiring more supply current than R, can provide. 
This causes the energy stored in the capacitor to supply the IC 
with the operating current until the bootstrap winding on Ll 
takes over the power to maintain operation. 


", ' 
, ' 


--------------r-> 


,I 
BCX:>TSTRAP 


:....- 
WINDING 
,,,,,,,, 
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1(5 


V'SfMl.llTYP lOV) 
-r------------ 


v"", 


(1Yl'2V)! 


V'TART 
~ 125 [RBitRc 
+ 1J 


PRO 
.0 U ( T . D A T ~ B. 0 O. K 
1 9 9.6 
/ 
) 9 9 7 


The voltage reference 
is a low drift bandgap 
design 
which 
provides a stable +2.5V output with ±1.5% initial tolerance. 
This 


pin is internally connected 
to the non-inverting 
input of error 


amplifier and is only available in a 14-pin package. It can provide 
up to 2mA of current for powering any external circuitries and 
is not internally current limited. 


2.500 


2.495 


E 


2..490 


:: 
2.485 
"0> 


2.480 


2.475 


- 
-- 


,/"V 


,/ 


V 
/ 


2..470 


·55 
·35 
·15 
5 
25 
45 
65 
85 
105 
125 


Tf:mperalurf: - (OC) 


The error amplifier is an internally compensated 
P P input stage 
with access to the inverting input and output pin. The N.!. input 
is internally connected 
to the voltage reference and is available 


only in a 14-pin package. 
The amplifier is designed for an open 


loop gain of 85dB, along with a typical bandwidth of IMHz and 
57 degrees of phase margin. 
The amplifier's input bias current 


(211Amax.) results in a DC error in output voltage. 
In order to 


minimize this effect, the current flow in resistor R9must be much 
greater than the bias current; 
As an example, for a I% error in 
output, the current must be at least 20011A.The error amp output 
is provided for an external compensation 
of the feedback loop. 


This compensation 
is typically 
just a capacitor 
connected 
between this pin and the inverting input pin. The compensation 
capacitor is designed to set the bandwidth such that it adequately 
rejects the low frequency ripple which is present at the output 
voltage. 


Yo 


I 


211 R9 C, 


The SG356lA features a one quadrant 
multiplier stage having 
two inputs: one is internally driven by a DC voltage (this being 
the difference of E.A. output and VRE, (M2)), and the other (MI) 
is available for external connection. 
The output is internally tied 
to an input of the PWM comparator. 
The rectified AC input is 


typically divided down to less than IV and is connected 
to the 


"MI" input by a resistor divider. 
The output of the multiplier 
which is a function of both inputs, controls the inductor peak 
current during each cycle of operation. 
The multiplier is mostly linear ifthe MI input is limited to less 
than IV and the E.A. output 
is kept below 
3.5V (under 
all 


specified 
load and line conditions). 
The output clamps to a 


maximum value of O.9Vtypically if the E.A. output is higher than 
4v and V," ~ IV. 


where: 
K 
" Gain 


V"o 
" Mull. Output 


V," 
" Mull. Input 


V" 
" E.A. Output 


Current 
Sense 
comparator 
is configured 
as a PNP input 


differential stage with one input internally tied to the multiplier 
output and the other available for current sensing. 
Current is 
converted to voltage using an external sense resistor in a series 
with the power MOSFET(Ql). 
When voltage across this resistor 


exceeds the threshold set by the multiplier output, the current 
sense comparator 
terminates the gate drive to QI, as well as 


resetting the PWM latch. 
The latch ensures 
that the output 
remains in a low state once the switch cOrrent falls back to zero. 
An offset is built into current sense input to ensure that the 
output remains in a low state when the load is removed from the 
output of the converter. 
This offset is guaranteed 
to be higher 


than the multiplier offset during the above condition. 


oLfNFINITY 
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APPLICATION 
INFORMATION 


Sense resistor R, 


formula: 


R8~~ 
ILMAX 
where: 
K 
"Gain 
V"o " Muir. Output under 
min. line condition 


V"I " Muir. Input 
VEA 
" 
E.A. Output 


,---------------------------------------- 
't;TI_-~ 


The SG3561A output driver is designed 
for direct driving of 


power MOSFETs. It isa totem pole stage with ±0.5A peak current 
capability. This typically results in a 100 nanosecond rise and fall 
times into a 1000pF capacitive load. Additionally, the output is 
held low during the under voltage condition to ensure that the 
power MOSFET remains in the off state. 


The function of "current detect logic" is to sense the operating 
state of the boose 
inductor and to enable 
the output driver 
accordingly. 
To achieve 
this, the downward 
slope 
of the 


inductor current is detected by monitoring the voltage across a 
separate winding and is connected 
to the detector input (IoET) 


pin. Once the inductor current drops to zero, the sensed voltage 
reverses, setting the 'OET input to a low-level, thus enabling the 
output driver. 
Since this is a negative voltage, a level shifter as 


shown in Figure 8 is provided to prevent the '''ET pin from going 
below the ground. 
The maximum current drawn from this pin 


must be limited to less than 3mA. 


A high level voltage occurs when the inductor discharges. 


Referring to Figure 9, once the C.S. comparator 
inhibits the 
output 
driver and 
resets the flip-flop, the inductor 
voltage 


reverses and sets the 'OET pin to a high level. This ensures the 
reset instruction of the current sense comparator and reduces its 
noise susceptibility. 
An internal zener diode with maximum 
current capability of 3mA limits the positive voltage swing to 7 
volts typically. 


Since the output driver is inhibited during the power-on 


cycle, an external 
trigger signal is required 
to start-up 
the 


converter before the 'nET winding takes over the operation. 
The 


trigger signal can be derived either from the second stage of the 
converter (i.e. the ballast voltage generator), 
or if stand alone 


operation 
is desired 
from a circuit as shown 
in Figure 9. 


Additionally, this signal should be low enough that the voltage 
from the detector winding is allowed to dominate during the 
normal operation. 


The equations below describe the selection of R, and R, in 


Figure 10. 
• 


Vwp 
" Peak detector 


voltage 
Vlll" 
Trigger voltage 


------_._ ...._--------------------------------------- 
.. 


i 


The application circuit shown in Figure 11 uses the SG3561Aas 
the controller to implement a boost type power factor regulator. 
The IC controls the regulator, such that the inductor current is 
always operating in a discontinuous 
conduction mode with no 


current gaps. 
This mode of operation has several advantages 
over the fixed frequency discontinuous 
conduction 
mode: 1) 


The switching frequency adjusts itself to the AC line envelope, 
causing a sinusoidal current draw, 2) Since there is no current 
gap between the switching cycles, the inductor voltage does not 
oscillate, causing less radiated noise, 3) The lower peak inductor 
current causes less power dissipation in the power MOSFET. 


{ 


Co,.: 
PQ262S 


11 
Ind: 
4SOVH 
Gap: 48mil 


A set of formulas have been derived specifically for this 
mode, and are used throughout the design procedure: 


Input Voltage Range 
Output Voltage 
Output Power 
Efficiency 
Power Factor 
Total Harmonic Distortion 


100 to 130V RMS 
230V DC 


BOW 
95% at full load 
> 0.99 at full load 
< 10% at full load 


06 


MR8S6 


01 
•... 


lN4QQ4 


</)::;« 
"" 
I"" 
R6 
"- 


AC+ 
470 
Ql 
C6 
~ 
OUT 
7 
120y 
O.IVF 
< 
IRF730 
l00vF 
•... 


4QQy 
Z 


MUtT 
-0 
w 
'" 


U 
AC- 
3 
IN 
M 
</) 
w 


R2 
C) 
INy 
1 
"" 
." 
RIO 
0 


03 
04 
12K 
11K 
~ 
C2 
lN4QQ4 
lN4QQ4 
O.OIVF 


Since the converter 
is a boost type topology, 
it requires the 


output voltage to always be higher than the input voltage. 
It is 


recommended to choose this voltage at least 15%higher than the 
maximum input voltage. 


It can be shown by referring to Figure 12 that the inductor peak 
current is always twice the average input current. 


OLINFfNITY 


M 
1 ( 
1\ () 
l 
L 
l 
( 
, 
I..: () 
N 
I 
( 
S 


= LAVE 
[IL (t)] 


= -} 
[OL)2(T) ] 


IL, 


IIN~;ak = Ip = -2- 


ILP 
= Inductor peak current at peak input voltage. 


Maximum peak input current can be calculated by using: 
2Po 


I, 
= 11V, 


11 : Converter efficiency 
V, : Peak AC input voltage 


assuming: 
11= 95%, Po ~ 80W, V'rnon= 100{2 = 141 
2·80 


I,~ (,95) (141) 
= l.2A 


The most important part of the circuit is to design the energy 
storage element. 
To do this, we use the follOWingequation to 


calculate the inductance value: 


11~TV' 
L = 
Va 
P 


I 
4 Po 
11 : Efficiency 
Vo: Output DC Voltage 
V,: 
Peak AC Input Voltage 
T : Switching period 
Po: Output Power 


( 
230.120,[2) 
_ 


L = .95 
230 
20 • 10-6· (120..,)2 )' ~ 448 H 


I 
4. 80 
II 


Once the inductance is calculated, we can either use the area 
product 
method 
(AP) or other K. (based 
on copper 
losses 


method), for selecting proper core. 
In this example, we apply 


the K. approach using the follOWingsteps: 


Step 1: 
Calculate K. using 


K =...Q.. 
(L1BIL,' 
)' 


8 
Pcu 


where: 
L1: 
ReqUired inductance 


Q 
: 
1.724· 10""m 


B 
: Maximum flux density 


IL, 
: 
Maximum peak inductor current 


Pcu: 
Maximum copper dissipation 


INDUCTOR 
DESIGN 
(continued) 


Assume: 
PCll = 1.6W (2% of total output) 


1.724 • 10" [ 450 • 10.6. (2.4)' ]2 
K = ----- 
-------- 
~ 3.21 • 10.12 m' 
• 
1.6 
0.15 


Step 2: 
Choose a core with higher K. than the one calculated 
in Step 1. 


. 
A",~' 
K . core ~ k --- 


• 
Iw 
where: 
k 
'" Winding coefficient (typ. k=O.4) 
A", '" Bobbin window area 
AE 
'" 
Effective core area 


Iw 
'" Mean length per turn 


K factor for TDK PQ2625: 


• 
A... = 47.7mm' 
AE = 118mm' 
Iw 
= 56.2mm 


K ~ 0.4 (477) (118)' 
(mm)' ~ 4.7' 
10-12 m' 


Et 
56.2 
I 


Step 3: 
Determine number of turns. 


N ~ 
L IL, 


B~ 
450 • 10-6• 2.4 


N = ------ 
= 61 turns 
0.15.118' 
10-6 


_ 
A", _ 
47.7 
_ 
, 
A..,.. - k N -0.4 -- 
- 0.31mm 


61 
~ 480mil' 


1\,. ~ N • I•• 
r 


~ 
~ 0.185Q 


Calculate air gap. 


llo 
'A., 


I. ~--L-- 


I = 
41t'10. 


7 
• 
(61)'· 118· 10. 
6 


~ 0.122cm = 48 mil 


q 
450. 
10.6 


N =N 
~ 
s 
p 
Vo 


15 
N, ~ 61 ~ 
~ 4T where: V, '" secondary voltage 


N, may be adjusted to account for the drop in start-up 
capacitor. 


The voltage rating of MOSFETand rectifier must be higher than 
the maximum value of the output voltage. 


The RMScurrent can be approximated 
by multiplying the RMS 
current at the peak of the line by 0.7. 


D ~ 0.39 at VAC = 100V 
II.PI~ 2.4A 


IR.'"= (0.7) (2.4) C'/.39/3) ~ 061A lL 
. 
. 
. 
!-D---! 


Poc 


Ro> ~ 
IRM,' 
I",Jtriangle 
~ ILl'-JD73 


P,X;;: allowable power dissipation 
1 


R", ~ o:or 


Resistors R, and R, are selected such that the peak voltage at Ml 
input (pin 3) is 1V at the maximum line voltage. 


R,R;- 


RI 
~ 


VM, 
Maximum voltage at Ml input 
under min. line condition 


V"o ~ (0.75) (3.5 - 2.5) (0.77) = 0.58 


R _~_058 
_ 0.58_ 
4" 
h 
" 


8 - 
ILl' - 2:4 -2T - 0.2 •• 
c oose RR~ 0.22•• 


To eliminate the turn-on current spike, a low pass filter with a 
high corner frequency must be designed such that: 


Turn-reA 
/1 
SPiJV L 


The values of R, and C4 may be optimized further based on 
each specific application. 
Additionally R" can be used to 


adjust the overall loop gain in order to maintain regulation at 
the minimum input voltage. 


The values of R, and RIOare calculated based on the operating 
output voltage. 
The value of C, is mainly selected to reject the 


120Hz ripple 
associated 
with the output 
voltage. 
Lack of 


adequate 
ripple 
rejection 
causes 
input 
current 
distortion; 


however, too much rejection will make a slow loop response and 
a high voltage overshoot during the turn-on. 


~~:!.s,. -1 


R11) 
VRFF 


~ 
230 -1 = 91 


RIO 
2.5 


assuming R, = IMQ 


For output voltages higher than 250V, safety regulations 
may 
require two lAWresistors to be placed in series. 


Gain ~ 
1 


21tfR, C, 


100 


21t(120)(10') 


C,2: 0.1331Jf 
choose C, ~ 0.221Jf 


1 
~ O.72Hz 
21t(106)(.22 • 10.6) 


1 


21tR, C, 


The current through each diode 
is a half-wave rectified sine 


wave. 
The maximum current happens at minimum line with a 
peak value of 1.2A. 


II'EAK 
1.2 


lAVE 
~ -1t- 
~ -1t- 
~0.38A 


assuming aJA = 65°C/W for 1/8" 
lead length. 
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APPLICATION 
INFORMATION 


Assuming 
<pis the percentage 
of allowable 
input 
current 
ripple, 


C, can 
be calculated 
using 
the following 
equations: 


2 Po 


~FF 
= ,,1: 


f,w - 
Switching 
frequency 
of inductor 
current 


at peak 
input 
voltage. 


2·80 


REFF= 
(,95)(1.2)' 
= I170 


I 


C, ~ 
(.03)(21t)(l17)(50000) 
= 0.91-'F 


A bleeding 
resistor 
(R,) off of either 
output 
voltage 
or capacitor 
C, can be selected 
such 
that it provides 
sufficient 
start-up 
current 


for the IC, as well 
as charging 
the start-up 
capacitor 
C,. 


R} = 
VpM1N 


I'T 


R 
= 
140 
= 280K 


, 
0.5' 10·' 


P", = 
V'N MAX 
~ 0.25W 


R, 


R} 2= 4VIN2MAX 


'" Start-up 
current 
'" Peak 
AC voltage 
at 


min. 
AC line 


'" Max. RMS input 


The 
start-up 
capacitor 
must 
be 
chosen 
such 
that 
it supplies 


power 
to 
the 
IC until 
the 
voltage 
on 
the 
bootstrap 
winding 


exceeds 
the start threshold 
(this is typically 
around 
10 volts). 
C, 


must also be designed 
to have low ripple 
voltage 
at twice 
the line 


frequency. 


I 
'" Operating 
current 


fUNE'" Line frequency 
t1V, '" Ripple 
voltage 
t1T 
'" Time 
allowed 
for bootstrap 
winding 
to 
reach 
start-up 
threshold 


C 
(LIT) 
~ 
15·10'· 
2· 
10·' = 171-'f 


, 
1.8V 


choose 
C, - 681-'F. 


There 
are mainly 
two criterias 
for selecting 
the output 
capacitor: 
A large enough 
capacitance 
to maintain 
a low ripple 
voltage, 
and 


a low ESR value 
in order 
to prevent 
high 
power 
dissipation 
due 
to RMS currents. 
The 
output 
capacitance 
can 
be 
approximated 
from 
the 
follOWing 
equation: 


Ioc 


21t fu,.• t1V 
• 


where: 
Ioe 
'" DC output 
current 
t1V 
'" Output 
ripple 


C > 
0.348 
= 81 
F 


• - 
21t (60) 
(11.5) 
I-' 


choose 
C. = 1 OOl'F. 


The 
values 
of R, and 
R, can 
be calculated 
using 
the 
following 


equations: 


400V WF~ R, ~ 2500V WF 


R, = 08R, 
(~) 


where: 


OLINFrNITY 
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Assuming Vwp ~ 15V and peak trigger voltage from the start-up 
circuitry is 7V, the values R, and R, using above formulas are: 


6KQ ,,:;R, ,,:;37.5KQ 


R5 ~ 08 (22)(---.L 
-1) 
= 59.4KQ 
l16 


y 
TRIGGER 
n 
SIGNAL 
OyJ L- 


Rs 


ov-ClJ- 


OLINFrNITY 


MICI{OllECTI{()N1C5 


120V 


Pin numbers are for 8-pn dip package. 


D7 


HT32 
RII 


{ Core,PQ2625 
560K 


Ll 
Ind, 
450~H 


Gap: 
48mil 
R5 


#22 - AWG 62T 
39K 


I 
·2 
230V 


R4 
D6 


22K 
MR854 


R3 
IIOK 


DI 
D2 
1!2W 
D5 
IN4935 
>- 
V) 
IN4004 
IN4004 
~ 


C3 
R9 
<l: 


RI 
'" 
68~f 
IDEl 
IMn 
"- 
22M 
R6 


~ 
AC+ 
25V 
470 
QI 
C6 
CI 
OUT 7 


120V 
I~f 
O.I~f 
« 
IRf730 
lOO~f 
>- 


400V 
Z 


MULT 
wV 
• 


AC- 
3 IN 
V) 
w 


R2 
'"0 
12K 
~ 
D3 
D4 
C2 
IN4004 
IN4004 
O.OI~f 


Electrical 
Specification 
120VAC Input 


IC 
Ll 
Q1 
D1-D4 
D5 
D6 
D7 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RlO 
Rll 
R12 
R13 


SG3561AM 
PQ2625/H7Cl 
Core 
IRF730, 400V 
1N4004, Diode, 1A 
lN4935, 
Diode, lA 


MR854, 3A, 400V 
HT32, DIAC 
2.2Mn 
12Kn 
110K, Y2W 
22K 
51K 
470. 
3300. 
0.220., Y2W - Corbon type 
1Mn,1%Res 
11Kn, 1%Res 
560Kn 
3000. 
2Kn 


Linfinity 
TDK 
I.R. 
Motorola 
Motorola 
Motorola 
TECCOR 


lfJF/250V 
0.01fJF/50V 
68fJF/25V 
0.22fJF/50V 
3300pF/50V 
100fJF/400V 
0.lfJF/50V 
0.lfJF/50V 


IC 


L 1 
01 
D1-D4 
D5 
D6 
D7 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 


220V 
Pin numbers are for 8-pn dip package. 


D7 
HT32 
RII 


{ Co,., PQ2620 
560K 


L1 
Ind, 
1.2mH 


Gap: 48mil 
RI2 
R5 
3000 
#2. -AWG BOT 
39K 


I 
• 2 
- 


• 4 
5 
• 
6 
22K 
.T 
7T 


R3 
220K 


DI 
D2 
1/2W 
D5 
IN.935 
tn 


IN.OO. 
IN.OO. 
~ 


5 
R9 
;a 
RI 
C3 
I"" 
IMn 


"- 
2.2M 
R6 


AC+ 
6B~F 
1% 
~ 
CI_ 
2S>1 
OUT 7 
.70 
QI 
C6 


noy 
O.n~F 
O.I~F 
<l: 
IRFB30 
'7~F 
I- 


C. 
.50Y 
Z 
600Y 
MULT 


UJ 
U 


AC- 
3 IN 
V> 
UJ 
""0 


D3 
C2 
~ 


IN.OO. 
O.OI~F 


Electrical 
Specification 
220VAC Input 


SG3561A 
P0262/H7C1 
Core 


IRF830, 500V 
1N4004, Diode, 1A 
lN4935, 
Diode, 1A 


MR856, 3A, 600V 
HT32, DIAC 
2_2Mn 
12Kn 
220K, 
V2W 
22K 
39K 
47n 
330n 
1n, V2W - Carbon type 
1Mn, 1%Res 
2.7Mn 
560Kn 
300n 
2Kn 


Linfinity 
TDK 
I.R_ 
Motorola 
Motorola 
Motorola 
Teccor 


0.22fJF/600V 
0.01fJF/50V 
68fJF/25V 
0.22fJF/50V 
3300pF/50V 
47fJF/450V 
0.lfJF/50V 
0_1fJF/50V 
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277V 


Pin numbers are for S-pn dip package. 


D7 


HT32 
Rll 


{ 
Co,., 
PQ2620 
1.5M 


11 
I"d, 
l.2mH 


Gap 
48m;1 
R5 


#24 
AWG 
80T 
22K 


1 
·2 


R4 
D6 


• 4 5 
• 6 
MR856 
3T 
15 
260K 
22K 
R3 


DI 
D2 
IW 
D5 
1N4935 
In 


1N4007 
IN4007 


R9 
~ 


2.2Mn 
C6 
<i. 


RI 
C3 
1% r' 


co 


2.2M 
68~F 
I"" 
R6 
315V 
~ 
AC+ 
47<1 
01 
CI 
25V 
OUT 
7 


277V 
O.22~F 
o I~F 
< 
IRFBE42 
>-Z 
600V 
MUlT 
• 
C9 
w 
U • 


AC- 
3 
IN 
47~F 
V> 
w 


R2 
315V 
""0 


D3 
D4 


5.1 K 
~ 


lN4007 
IN4007 
C2 


0047~F 


Electrical 
Specification 
277VAC 
Input 


IC 


L 1 
01 
Dl-D4 
D5 
D6 
D7 
Rl 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 
R13 


SG3561A 
P02620/H7C1 
Core 
IRFBE42, 600Y 
1N4007, 
Diode, 
1A 
1N4935, 
Diode, 
1A 
MR856, 
3A, 600Y 
HT32, DIAC 
2.2M0. 
5.1K0. 
260K0.,lW 
22K0. 
22K0. 
470. 
3300. 
0.510., 
Y2W - Carbon type 
2.2M0., 
1%Res 
11.3K0., 
1%Res 


1.5K0. 
3000. 


Linfinity 
TDK 
I.R. 


Motorola 
Motorola 
Motorola 
TECCOR 


C1 
C2 
C3 
C4 
C5 
C6,C9 
C7 
C8 


0.22pF/600Y 
0.047pF /50Y 
68pF/25Y 
0.22pF/50Y 
3300pF/50Y 
47pF/315Y 
0.lpF/50Y 
0.lpF/50Y 
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277V - Buck Boost Application 


Pin numbers are for a-pn dip package. 


5V JLJL 


o 


Dl 
lN4007 


AC+ 
CI 
277V 
0.22»' 


//JOV 


AC· 


D3 
IN4007 


zln 


{ We. 
PQ2610 
tJ~ 


11 
lnd: 
1.2mH 
C6 
"'« 
Gop: 48mil 
R5 
'DOv' 
230V ~~ 
22K 
DC 
MUR4BOor 
4QOV 
i2~ 
#24- AWG80T 
BYW96D 
1 
'2 


R4 
D6 
RI4 


22K 
4991( 
R16 
". 
4991( 


V" 
". 
R13 


5 


V" 


499K 
.., 
1% 
RI5 
R6 
10 
499K 


tel 


our 
7 
220 
QI 
Im358n 
1% 
« 
tRFPE52 
C4 


~ 
COMP 
2 
R9 
M 
INV 
1 
O.221JF 
20K 
Rll 
~ 
R7 
12.71< 


C2 
3300 
1% 
C7 
RIO 
O.03~F 
R8 
I30K 
RI2 


0.220 
O.033pF 
12.71< 
C8 


1/2W 
1% 
O.03)vF 


Electrical 
Specification 
90-265VAC 
Input 


IC 
IC2 
Ll 
01 
D1-D4 
D5 
D6 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
RB 
R9 
R10 
R11 
R12 
R13,14 
R15,16 


C1 
C2 
C3 
C4 
C5 
C6 
C7,CB 
C9 


022~F/600V 
0.033~F /50V 
6B~F/25V 
0.22~F/50V 
3300pF/50V 
100~F/400V 
0.033~F/50V 
0.1~F/50V 


SG3561A 
LM35BN 
P02620/H7CI 
Core 


IRFPE52,BOOV 
1N4007, Diode, 1A 
1N4935, Diode, 1A 
BYW96D, 4A, BOOV 
2.2Mn,1% 
7.5Kn,1% 
150K,2W 
22kn 
22K 
22n 
330n 
0.22n, Y2W 
20K 
130K 
12.7K,1% 
12.7K,1% 
499K, 350V 
499K, 350V 


TDK 
I.R. 
Motorola 
Motorola 


{ 


Co,., 
PQ2620 
11 Ind, 
1.2mH 


Gap: 48mil 


R4 
D6 


MR856 


22K 
R3 


Dl 
D2 
tn 


lN4007 
lN4007 
R9 
~ 


Rl 
5 
2.2Mn 
C6 
« 


2.2M 
C3 
1% r 


'" 
I"" 
R6 
315V 


C- 


AC. 
1% 
68pF 
C8 
22n 
Ql 
~ 
Cl 
25V 
OUT 
7 
O.47pF 
O.lpF 
<C 
IRFBE42 
•... 


9O-265V 
Z 


600V 
MUlT 
• 
C9 
UJ 


47pF 
U 
AC- 
3 
IN 
l2 


R2 
315V 


"" 


6.49K 
0 


D3 
D4 
1% 
i2 
lN4007 
lN4007 
C2 


O.047pF 
• 


Electrical 
Specification 90·265VAC 
Input 


IC 
II 
01 
D1-D4 
D5 
D6 
D7 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
Rl1 
R12 
R13 


SG3561A 
P02620/H7C1 
Core 
IRFBE42, 600V 
1N4007, 
Diode, 1A 
1N4935, 
Diode, 1A 
MR856, 
3A, 600V 
HT32, DIAC 
2.2Mn,1% 
6.49K,1% 
130K, 
1W 
22kn 
22K 
220. 
3300. 
0.510., 'I2W - Carbon type 
2.2Mn, 
1% Res 
12.7Kn, 
1% Res 
1.5Kn 
3000. 
1000. 


linfinity 
TDK 
I.R. 


Motorola 
Motorola 
Motorola 
TECCOR 


C1 
C2 
C3 
C4 
C5 
C6,C9 
C7 
C8 


0.47fJF/600V 
0047fJF/50V 
68fJF/25V 
0.22fJF/50V 
1000pF/50V 
47fJF/315V 
0.lfJF/50V 
0.lfJF/50V 
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This monolithic voltage regulator is 
designed for use with either positive or 
negative supplies as a series, shunt, 
switching, or floating regulator with 
currents up to 150mA. Higher current 
requirements 
may be accommodated 
through the use of external NPN or 
PNP power transistors. 
This device 


consists of a temperature 
compensated 


reference amplifier, error amplifier, 
power series pass transistor, current 
limit, and remote shutdown 
circuitry. 
The SG723 will operate over the full 


military ambient temperature 
range of 


-55°C to 125°C. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" 
FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
POSITIVE OR NEGATIVE SUPPLY 
OPERATION 


• 
SERIES,SHUNT, SWITCHING OR FLOATING 
OPERATION 


• 
LOW LINE AND LOAD REGULATION 


• 
OUTPUT ADJUSTABLE 
FROM 2V TO 3N 


• 
OUTPUT CURRENT TO 1SOmA 


• 
LOW STANDBY CURRENT DRAIN 


• 
0002%rC 
AVERAGE TEMPERATURE 


VARIATION 


• 
AVAILABLE 
TO MIL-STD-883B 
AND 


DESC SMD 


• 
MIL-M38S1 0/1 0201 BHA - JAN723F 


• 
MIL-M38S10/10201BIA 
- JAN723T 


• 
MIL-M38S1 0/1 0201 BCA - JAN723J 


• 
RADIATION 
DATA AVAILABLE 
• 
L1NFINITY LEVEL "S" PROCESSING 
AVAILABLE 
I 


N.C. 


CURRENTLIMIT 
CURRENTSENSE 
INVERTINGINPUT 
NON·INVERTINGINPUT 


N.C. 
FREQ.COMPENSATION 


V,,, 
V, 


V"" 
V, 


N.C. 


J PACKAGE 
(Top View) 


1.CURRENTSENSE ~IO 
10.CURRENTLIMIT 
2. INVERTINGINPUT 
2 
9 
9. FREQ.COMPo 


3. N.I. INPUT 
~ 
~ 
8. V1N 
4.~ 
5 
6 
7.~ 


5. V- 
6. 
Vour 


FPACKAGE 
(Top View) 


4D- 
18 
5 
17 


6 
16 


7 
15 


8 
14 


TPACKAGE 
(Top View) 


1. FREQ.COMPo 
2. CURRENTLIMIT 
3. CURRENTSENSE 
4. N.C. 
S. INVERTINGINPUT 


6. 
N.C. 
7. N.!. INPUT 


8. 
VREF 
9. N.C. 
10. V- 


11. N.C. 
12. Vz 
13. 
N.C. 
14. VOlA 
IS. N.C. 
16. N.C. 
17. N.C. 
18. V, 
19. N.C. 
20. VIN 


LPACKAGE 
(Top View) 


TA lOCI 
~c,rumiC 
DIP 
~''"'IOD 
Meol C"rCmm" Fl"p'c' 
~cmmiCLCC 
14-pin 
lO-pin 
lO-prn 
20-pin 


-55 to 125 
SG723J 
SG723T 
SG723L 


MIL-STD-883 
SG723J/883B 
SG723T/883B 
_SG72~883B 
JAN SPEC. 
JAN723J 
JAN723T 
JAN723F 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFlNITY 
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The SG7800A!SG7800 
series of positive 


regulators offer self contained, fixed- 
voltage capability with up to 1.5A of 
load current and input voltage up to 
50Y (SG7800A series only). These units 
feature a unique on-chip trimming 
system to set the output voltages to 
within ±1.5% of nominal on the 
SG7800A series, ±2.0% on the SG7800 
series. The SG7800A versions also offer 
much improved line and load regulation 
characteristics. 
Utilizing an improved 


bandgap reference design, problems 
have been eliminated that are normally 
associated with the Zener diode 
references, such as drift in output 
voltage and large changes in the line 


and load regulation. 
All protective features of thermal 


shutdown, current limiting, and safe- 
area control have been designed into 
these units and since these regulators 
require only a small output capacitor for 
satisfactory performance, ease of 
application is assured. 
Although designed as fixed-voltage 
regulators, the output voltage can be 
increased through the use of a simple 
voltage divider. The low quiescent 
drain current of the device insures good 
regulation when this method is used. 
Product is available in hermetically 
sealed TO-257, TO-3, TO-39 and To-66 
power packages. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" 
FAX SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 SILICON GENERAL 
DATABOOK 


T. (cC) 


o to 125 


-55 to 125 
_._-- 
_. 
"".- 


MIL-STD-883 


SG78xxK 


SG78xxAK* 
_.__ ._.- --_._._- 


SG78xxAK/8838* 


JAN7805K 


JAN7812K 


JAN7815K 


SG7805AK/DESC 


SG7805AK/DESC 


SG7808AK/DESC 
.~g!:~l_~~~/DESC 
SG7815AK/DESC 


SG7824AK/DESC 


• OUTPUT VOLTAGE SET INTERNALLY TO 
±1.5% 
ON SG7800A 


• INPUT VOLTAGE 
RANGE TO 50V MAX. 
(SG7800A) 


• 1W0 VOLT INPUT-OUTPUT 


DIFFERENTIAL 


• EXCELLENT LINE AND LOAD 
REGULATION 


• FOLDBACK CURRENTLIMITING 
• THERMAL OVERLOAD 
PROTECTION 


• VOLTAGE5 
AVAILABLE, 
5V, 6V, 8V, 
12V, 15V, 18V, 20V, 24V 


~ 
, : 
• 


AVAILABLE TO MIL-STD-883B 


• MI L-M3851 011 0702BXA- JAN7805T 
• MIL-M3851 011 0706BYA- JAN7805K • 
• MIL-M3851 011 0703BXA-JAN7812T 
• 


MIL-M3851 0/1 0707BYA- JAN7812K 


• MIL-M3851 0/1 0704BXA- JAN7815T 
• 


MIL-M3851 0/1 0708BYA- JAN7815K 


• RADIATION DATA AVAILABLE 
• 


L1NFINITYLEVEL"S" PROCESSINGAVAIL. 


TO-66 Metal Can 
3-Terminal 


SG78xxAR* 


SG78xxAR/8838* 


SG78xxAIG* 


SG78xxAIG/8838* 


SG78xxAT* 


SG78xxA T/8838 
* 


JAN7805T 


JAN78012T 


JAN7815T 


SG7805AT /DESC 


SG7806AT /DESC 


SG7808AT/DESC 


SG7812AT/DESC 


SG7815AT/DESC 


SG7824AT /DESC 


SG7812AL/DESC 
-_._ ..,~ 
---,~,-,_. 


SG7815AL/DESC 


SG7805AR/DESC 


SG7806AR/DESC 


SG7808AR/DES 


SG7812AR/DESC 


SG7815AR/DESC 


SG7824AR/DESC 


SG7812AIG 
/DESC 


SG7815AIG/DESC 


* 
"N' 
denores 
improved 
performance 
over 
the non-"A" 
version, 
non-"A" 
versions 
also available. 


lIXXIl 
to be replaced 
by output 
voltage 
of specific 
fixed 
regulator. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


KPACKAGE 
(Top View) 


RPACKAGE 
(Top View) 


V.~ 
CD 


2 
3 


V"" 
GROUND 
CASEISGROUND 


3 
2 
1 
20 
19 


'0- 


18 


5 
17 
. 
" 
7 
15 


8 
" 


TPACKAGE 
(Top View) 


LPACKAGE 
(Top View) 


TAB ISGNlU 
o 
21=====: 
~~UND 


11=====::J. 
V. 


IGPACKAGE 


(Top View) 


1. N.C. 


2. 
V~ 


3. N.C. 
4. N.C. 
5. N.C. 


6. N.C. 
7. GND 
8. N.C. 
9. N.C. 


10. VaIr 


11. N.C. 


12. Voor 
13. N.C. 
14. N.C. 
15. Vo SENSE 
16. N.C. 


17. V~ 
lB. N.C. 
19. N.C. 
20. N.C. 


OLINFINITY 


MICI{OElECTI{ONICS 


The SG7900A/SG7900 series of negative 
regulators offer self-contained, fixed- 
voltage capability with up to 1.5A of 
load current. 
With a variety of output 


voltages and four package options this 
regulator series is an optimum 
complement to the SG7800A/SG7800, 
SG140 line of three terminal regulators. 


These units feature a unique bandgap 
reference which allows the SG7900A 
series to be specified with an output 
voltage tolerance of ±1.5%. The 
SG7900A versions also offer much 
improved line regulation characteristics. 
All protective features of thermal 


shutdown, current limiting, and safe- 
area control have been designed into 


these units and, since these regulators 
require only a single output capacitor 
(SG7900 series) or a capacitor and 5mA 
minimum load (SG120 series) for 
satisfactory performance, ease of 
application is assured. 
Although designed as fixed-voltage 
regulators, the output voltage can be 
increased through the use of a simple 
voltage divider. 
The low quiescent 
drain current of the device insures good 
regulation when this method is used, 
especially for the SG120 series. 


These devices are available in 


hermetically sealed TO-257, TO-3, TO- 
39 and To-66 power packages. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "L1N" FAX SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
OUTPUT VOLTAGE SET INTERNALLYTO 
±1.5% ON SG7900A 


• 
OUTPUT CURRENTTO l.5A 


• 
EXCELLENTLINE & LOAD REGULATION 


• 
FOLDBACK CURRENTLIMITING 


• 
THERMAL OVERLOAD PROTECTION 


• 
VOLTAGES AVAILABLE, -SV, -S.2V, -6V, 
-8V, -12V, -15V, -18V, -20V 


• 
CONTACT FACTORY FOROTHER 
VOLTAGE OPTIONS 


• 
AVAlLA8LE TO MIL-STD-8838 


• 
MIL-M38510/115018XA-JAN790ST 


• 
MIL-M38510/1150S8YA-JAN7905K 


• 
MIL-M38510/115028XA-JAN7912T 


• 
MIL-M38510/11 S068YA-JAN7912K 


• 
MIL-M38510/115038XA-JAN7915T 


• 
MIL-M38510/11507BYA-JAN7915K 


• 
SCHEDULED FORMIL-M-38510 
OPL LISTING 


• 
RADIATION DATA AVAILA8LE 


• 
L1NFINITYLEVEL·s· PR<XESSING AVAIL. • 


T 
A (0e) 
TO-3 Metal Can 
. TO-66 Metal Can 
TO-257 Hermetic 
TO-39 Metal Can 
Ceramic LCC 


3-Terminal 
3-Terminal 
3-pin (Isolated) 
3-pin 
20-pin 


010125 
SG79xxK 


-5510125 
SG79xxAK' 
SG79xxAR' 
SG79xxAIG' 
SG79xxAT' 
SG79xxL 


SG79xxAK/8838' 
SG79xxAR/8838' 
SG79xxAIG/8838' 


- ._---_._--_.- 


MIL-STD-883 
SG79xxAT /8838' 
SG79xxL/8838 


JAN7905K 
JAN7905T 


JAN SPEC. 
JAN7912K 
JAN7912T 


JAN7915K 
JAN7915T 


SG7905AK/DESC 
SG7905AR/DESC 
SG7905AIG/DESC 
SG7905AT/DESC 


DESC 
SG7908AK/DESC 
SG7908AR/DESC 
SG7908AIG/DESC 
SG7908AT/DESC 


SG7912AK/DESC 
SG7912AR/DESC 
SG7912AIG/DESC 
SG7912AT/DESC 


SG7915AK/DESC 
SG7915AR/DESC 
SG7915AIG/DESC 
SG7915AT/DESC 


"A" denotes 
improved 
performance 
over 
the non-rlA" 
version, 
non-"A" 
versions 
also available. 


"XXII to be replaced 
by output 
voh.age of specific 
fixed 
regulator. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


~ 


~ISV~ 


V~ 


KPACKAGE 
(TOp View) 


RPACKAGE 
(Top View) 


GROUND~ 


CD 


2 
3 


Vom 
Vt<j 
CASEISV~ 


3 
2 
1 
20 
19D' 
.4 
-- 
18 


5 
17 


6 
~ 


7 
IS 


8 
14 


TPACKAGE 
(Top View) 


LPACKAGE 
(Top View) 


TABISV~~ 
V 


eu~1- 
===_ ===_ ===_ ===_ :J:J: 
~~UND 


IGPACKAGE 


(Top View) 


1. N.C. 


2. V~ 
3. N.C. 
4. Vo 
5. Vo 
6. N.C. 
7. Vo SENSE 
8. N.C. 
9. N.C. 


10. N.C. 


11. N.C. 


12. N.C. 
13. N.C. 
14. N.C. 
15. GND 


16. 
N.C. 
17. GND 
18. N.C. 
19. N.C. 
20. V~ 


OLINFfNITY 
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DESCRIPTION 


The SM6oo/SM601/SM6o2 and SM610/ 
SM611/SM612 series of Power Output 
Stages are especially designed to be 
driven with standard PWM integrated 
circuits to form an efficient switching 
power supply. 
The SM600, SM601 and 
SM602 are optimized for non-isolated 
Buck and Buck-Boost application, 
where SM610, SM611 and SM612 are 


best suited for DC-DC Boost type 
applications as well as negative output 
Buck Converters. 
The hybrid circuit 


construction utilizes thick film resistors 
on a beryllia substrate for maximum 
thermal conductivity and resultant low 
thermal impedance. 
All of the active 
elements in the hybrid are fully 
passivated. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
EQUIVALENT TO THE UNITRODE PIC 600, 
601,602,610,611,612 


• 
SA CURRENTCAPABILITY 


• 
DESIGNED AND CHARACTERIZED FOR 
5'J\1TCHING REGULATORAPPLICATIONS SUCH 
AS BUCK, BOOST, AND BUCK-BOOST TYPE 


• 
COST SAVING 
DESIGN REDUCES SIZE, 


IMPROVES EFFICIENCY, REDUCES NOISE 
ANDRFI 


• 
HIGH OPERATING EFFICIENCYAT 2A 
TYPICAL PERFORMANCE, 
- RISEAND FALL TIME < 7Sn5 
- EFFICIENCY> BS% 


• 
ELECTRICALLYISOLATED, 4-PIN, TO-66 
HERMETIC CASE 


• 


PACKAGE 
PIN 
OUTS 


NEGATIVE 
NEGATIVE 
OUTPUT~INPUT 


O~O 


COMMON 
DRIVE 


RPACKAGE 


(Positive Input/Output) 


(Top View) 


RPACKAGE 
(Negative Input/Output) 
(Top View) 


T. (0C) 
Metal Can TO-66 
Metal Can TO-66 
4-pin (Positive) 
4-pin (Negative) 


SM600R 
SM610R 
o to 70 
SM60lR 
SM611R 


SM602R 
SM612R 


SM600HRR 
SM610HRR 
-55 to 125 
SM60lHRR 
SM611HRR 


_.- SM602HRR 
SM612HRR 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


MICI..:()[lECTI{()NICS 


The SM625/SM626/SM627 
series of 
Power Output 
Stages are especially 


designed 
to be driven with standard 
PWM integrated 
circuits to form an 


efficient switching 
power supply. 
The 


SM625, SM626 and SM627 are 
optimized 
for non-isolated 
Buck and 


Buck-Boost 
application. 
The hybrid 
circuit construction 
utilizes thick film 


resistors on a beryllia substrate 
for 
maximum 
thermal conductivity 
and 


resultant 
low thermal 
impedance. 
All 


of the active elements 
in the hybrid are 
fully passivated. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


RPACKAGE 
(Top View) 


• 
Metal 
Can To-66 


4-pin 


SM625R 


SM626R 


SM627R 


SM625HRR 


SM626HRR 


SM627HRR 


• EQUIVALENT TO THE UNITRODE PIC 62S, 


626,627 


• 1SA CURRENTCAPABILITY 
• 


COST SAVING DESIGN REDUCES SIZE, 
IMPROVES EFFICIENCY, REDUCES NOISE 
AND RFI 


• HIGH OPERATING FREQUENCY (TO > 
100KHz) 
RESULTSIN SMALLER INDUCTOR- 
CAPACITOR FilTER AND IMPROVED POWER 
SUPPLYRESPONSE TIME 


• 


HIGH OPERATING EFFICIENCYAT 7A 
TYPICAL PERFORMANCE, 
- RISEAND FAll 
TIME < 30005 
- EFFICIENCY> 8S% 


• ELECTRICAllY ISOLATED, 4-PIN, TO-66 
HERMETIC CASE 


~ 
• 


• AVAIlABLE 
WITH HIGH RELIABILITY 
PROCESSING 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


DESCRI 
PTION 


The SM645/SM646/SM647 
series of 


Power Output Stages are especially 
designed to be driven with standard 
PWM integrated circuits to form an 
efficient switching power supply. 
The 


SM645, SM646 and SM647 are 
optimized for non-isolated 
Buck and 


Buck-Boost application. 
The hybrid 
circuit construction 
utilizes thick film 
resistors on a beryllia substrate for 
maximum thermal conductivity and 
resultant low thermal impedance. 
All 


of the active elements in the hybrid are 
fully passivated. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEEPAGE4-1) 
AND 1990/91 SILICON 
GENERAL 
DATABOOK 


PACKAGE 
PIN 
OUTS 


DRIVEQOSITIVE 
INPUT 


CD 
CD 
o 
0 
CD 


CASEIS 
POSITIVE 
OUTPUT 
COMMON 


KPACKAGE 
(Top View) 


PACKAGE 
ORDER 
INFO 


Metal Can TO-3 
4-Terminal 


SM645K 


SM646K 


SM647K 


SM645HRK 


SM646HRK 


_~M_~~J:J:I_~I< 
_ 


• 
EQUIVALENT 
TO THE UNITRODE PIC 645, 
646 & 647 


• 
15A CURRENT CAPABILITY 


• 
COST SAVING 
DESIGN REDUCES SIZE, 


IMPROVES EFFICIENCY, REDUCES NOISE 
AND RFI 


• 
HIGH OPERATING FREQUENCY (TO > 
100KHz) 
RESULTSIN SMALLER INDUCTOR- 
CAPACITOR FILTERAND IMPROVED POWER 
SUPPLYRESPONSE TIME 


• 
HIGH OPERATING EFFICIENCYAT 7A 
TYPICAL PERFORMANCE, 
- RISEAND FALL TIME < 300ns 
- EFFICIENCY> 85% 


I 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


OLINFINITY 


M1CJ.:OELECTI{ONI(S 


DESCRIPTION 


The UC184xA family of control ICs 
provides all the necessary features to 
implement off-line fixed-frequency, 
current-mode 
switching power supplies 


with a minimum of external compo- 
nents. The current mode architecture 
demonstrates 
improved load regulation, 


pulse-by-pulse 
current limiting and 


inherent protection of the power supply 
output switch. The IC includes: A 
bandga p reference trimmed to ±1% 
accuracy, an error amplifier, 
a current 
sense comparator with internal clamp to 
1Y, a high current totem pole output 
stage for fast switching of power 


MOSFET's, and an externally program- 
mable oscillator to set frequency and 
maximum duty cycle. The under- 
voltage lock-out is designed to operate 
with 250}JAtypo start-up current, 
allowing an efficient bootstrap supply 
voltage design. Available options for 
this family of products, such as start-up 
voltage hysteresis and duty cycle, are 
summarized below in the Available 
Options section. 
The UC184xA family 
of control ICs is also available in 14-pin 
SOIC package which makes the Power 
Output Stage Collector and Ground pins 
available. 


SG384x 


Min~ 


! 
SG384x 


pLimit 


• 
LOW START-UP CURRENT. (05mA max.) 


• 
TRIMMED OSCILLATOR 
DISCHARGE 


CURRENT. (SeeProductHighlight) 
D OPTIMIZED 
FOR OFF-LINE AND 
DC-TO-DC 


CONVERTERS. 
D AUTOMATIC 
FEED FORWARD 
COMPENSATION. 
D PULSE-BY-PULSE CURRENT LIMITING. 


D ENHANCED 
LOAD RESPONSE 


CHARACTERISTICS. 


D UNDER-VOLTAGE 
LOCKOUT WITH 
HYSTERESIS 


D DOUBLE PULSE SUPPRESSION. 
D HIGH-CURRENT TOTEM POLE OUTPUT. 
D INTERNALLY TRIMMED BANDGAP 
REFERENCE. 


D 500KHz 
OPERATION. 


D LOW Ro ERRORAMPLIFIER. 


• 
ECONOMICAL 
OFF-LINE FLYBACK OR 
FORWARD CONVERTERS. 


• 
DC-DC BUCK OR BOOST CONVERTERS. 


• 
LOW COST DC MOTOR CONTROL. 


UCx842A 
16V 
6V 
<100% 


UCx843A 
8.4V 
0.8V 
<100% 


UCx844A 
16V 
6V 
<50% 


UCx845A 
8.4V 
0.8V 
<50% 


PACKAGE 
ORDER 
INFORMATION 


T (OCI 
~ 
Plastic DIP 
A 
8-pin 
------- 
·:::~W5=~::;:i- 
Plastic SOIC 
8-pm 


UC384xADM 


UC284xADM 


All surface-mount 
packages 
are available 
in Tape 
& Reel. r 


PI.a.stic SOIC 
14-pin 


UC384xAD 


UC284xAD r~;;;;~; 


Append the letter "T" to part number. 
(i.e. 
UC3842ADMT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Supply Voltage (Low Impedance 
Source) (Vee) "" 
.... 30V 


Supply Voltage (Ice< 30mA) 
. Self Limiting 


Output 
Current 
"........ 
. 
±lA 
Output Energy (Capacitive 
Load) 
"".................. 
. Sill 
Analog Inputs (VE• & IsEN,,) 
••.•.•••••••••••••••••.•..••••••••••••••••.•••••...••••••••••••••••••. 
-0.3V to +6.3V 


Error Amp Output Sink Current 
10mA 


Power Dissipation 
at TA 
~ 2SoC (M Package) 
lW 
Storage Temperature 
Range 
-6soc to +lS0°C 


Lead Temperature 
(Soldering, 
10 Seconds) . 
. 300°C 


COMPO. 
vm 


V,. 
2 
7 
Vec 


ISfHSE 
3 
6 
OUTPUT 
R,/C,' 
S 
GND 


M&YPACKAGE 


(Top View) 


Note 
L 
Exceeding 
these ratings 
could 
cause damage 
to the device. 
All vohages 
are with 
respect 


10 Ground. 
CurrenlS 
are positive 
into, 
negative 
out of the specified 
terminal. 
Pin 


numbers refer to OIL packages only. 


COMPU. 
V,. 


V'I 
2 
7 
Vec 


1SlH5( 
3 
6 
OUTPUT 
R,/c, 
• 
S 
GND 


DMPACKAGE 


(Top View) 


COMP 


N.C. 


VB 
N.C. 


Vm 
N,C, 


V" 
V, 
OUTPUT 
GND 
PWRGND 


DPACKAGE 
(Top View) 


Junction Temperature 
Calculation: 
T 


J = TA + (P D X 6 


1 
,,), 


The aJA numbers 
are guidelines 
for the thermal 
performance 
of the device/ 
pc-board 
system. 


All of the above 
assume 
no ambient 
airflow 


OLINFrNITY 
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(Unless otherwise specified. these specifications apply o\'er the operating ambient temperatures for l!C38'txA with O·C"TA ,,70·C, UC2&!xAwith -40·C "TA 
" 85·C. 


UCI84xA with -55·C "TA 
" 125·C; VClAW; R,.=10K;c,.=3.3nF. Low duty cycle pulse testing techniques are used which maintains junction and case temperatures equal 


to the ambient temperature.) 


Parameter • 


Test Conditions 


Reference 
Section 


output 
Voltage 
VREF 
TJ = 25·C, II = 1mA 
4.95 
5.00 
5.05 
4.90 
5.00 
5.10 
V 


Line Regulation 
12 "V,N" 
25V 
6 
20 
6 
20 
mV 


Load Regulation 
1 < 10 < 20mA 
6 
25 
6 
25 
mV 


Temperature Stability 
(Note 2 & 7) 
0.2 
0.4 
0.2 
0.4 
mVrC 


Total Output Variation 
Over Line, Load, and Temperature 
4.9 
5.1 
4.82 
5.18 
V 


Output Noise Voltage 
(Note 2) 
V 
10Hz <f < 10kHz, T = 25°C 
50 
50 
~V 


Long Term Stability 
(Note 2) 
TA = 125°C, t = 1000hrs 
5 
25 
5 
25 
mV 


Output Short Circuit Current 
-30 
-100 
-180 
-30 
-100 
-180 
mA 


Oscillator 
Section 


Initial Accuracy 
(Note 6) 
TJ = 25°C 
47 
52 
57 
47 
52 
57 
kHz 


Voltage Stability 
12 < V"" 
25V 
0.2 
1 
0.2 
1 
% • 


Temperature Stability 
(Note 2) 
TMlN < TA < TMAX 
5 
5 
% 


Amplitude 
(Note 2) 
1.7 
1.7 
V 


Discharge Current 
TJ = 25°(, 
Vp1N4;;:: 
2V 
7.8 
8.3 
8.8 
7.8 
8.3 
8.8 
mA 


VPlto• = 2V, TMlN < TA < T 
7.5 
8.8 
7.6 
8.8 
mA 


Error Amp Section 


Input Voltage 
V"N1 = 2.5V 
2.45 
2.50 
2.55 
2.42 
2.50 
2.58 
V 


Input BiasCurrent 
I, 
-0.3 
-1 
-0.3 
-2 
~ 
Open Loop Gain 
A,,0l 
2<Vo<4V 
65 
90 
65 
90 
dB 


Unity Gain Bandwidth 
(Note 2) 
UGBW 
T = 25°C 
0.7 
1 
0.7 
1 
MHz 


Power Supply Rejection Ratio (Note 3) 
PSRR 
12 <V 
<25V 
60 
70 
60 
70 
dB 


Output Sink Current 
I 
V"N' = 2.7V, V 
1 = 1.W 
2 
6 
2 
6 
mA 


Output Source Current 
I 
V 
,= 2.3V, V 
=5V 
-0.5 
-0.8 
-0.5 
-0.8 
mA 


Output Voltage High Level 
V 
V 
= 2.3V, 
= 15K to ground 
5 
6 
5 
6 
V 


Output Voltage Low Level 
V 
V"N = 2.7V, 
= 15K toY 
0.7 
1.1 
0.7 
1.1 
V 


Current 
Sense Section 


Gain (Note 3 & 4) 
A,,01 
2.85 
3 
3.15 
2.85 
3 
3.15 
VN 
Maximum Input Signal (Note 3) 
VPlN1=5V 
0.9 
1 
1.1 
0.9 
1 
1.1 
V 


Power Supply Rejection Ratio (Note 3) 
PSRR 
12 < V" < 25V 
70 
70 
dB 
Input BiasCurrent 
I, 
-2 
-10 
-2 
-10 
~A 
Delay to Output 
(Note 2) 
T 
VPlN,= 0 to 2V 
150 
300 
150 
300 
ns 


Output 
Section 


Output Low Level 


VOL 


ISiNK= 20mA 
0.1 
0.4 
0.1 
0.4 
V 


ISiNK= 200mA 
1.5 
2.2 
1.5 
2.2 
V 
Output High Level 
VOH 


ISOURCE 
= 20mA 
13 
13.5 
13 
13.5 
V 


l,oUKCE 
= 200mA 
12 
13.5 
12 
13.5 
V 
RiseTime (Note 2) 
T, 
TJ = 25°C, C1= 1nF 
50 
150 
50 
150 
ns 
FallTime (Note 2) 
T 
T = 25°C, C1= 1nF 
50 
150 
50 
150 
ns 
UVLO Saturation 
V 
V 
=5V, I 
=10mA 
0.7 
1.2 
0.7 
1.2 
V 


(Electrical 
Characteristics 
continue 
next page.) 
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CURRENT 
MODE 
PWM 
CONTROLLER 


Parameter 
II 


Test Conditions 


Start Threshold 
x842N4A 
15 
16 
17 
14.5 
16 
17.5 
V 


x843N5A 
7.8 
8.4 
9.0 
7.8 
8.4 
9.0 
V 


Min. Operation Voltage After Turn-On 
x842N4A 
9 
10 
11 
8.5 
10 
11.5 
V 


x843N5A 
7.0 
7.6 
8.2 
7.0 
7.6 
8.2 
V 


x842N3A 
x844N5A 
Minimum Duty Cycle 
Total Standby Section 


Start-Up Current 


Operating Supply Current 
I" 


Zener Voltage 
Vz 
I" = 25mA 


Notes: 2. These parameters, 
allhough guaranteed, 
are not 100% tested in 
production. 


3. Parameter 
measured 
at trip pOint of larch with VVFH= O. 


. 
. 
. 
_ 
6. VWl\lP 
. 
< 
< 


4. Gam defined 
as. 
A'OL 
- 
t:1 V1<,£"'''F 
' 
0 - 
V1SEMI' 
- a.sv. 


5. Adjust Vcc above 
the stan threshold 
before 
selling at 15V. 
6. Output frequency equals oscillator frequency for the UC1842A 
and UC1843A. Output frequency is one half oscillator frequency 
for the UC1844Aand UC18I5A. 


7. 
"Temperature 
stability, 
sometimes 
referred 
to as average 
temperature 


coefficient, is described 
by the equation: 


. . 
VRH 
(max.) - VRFI' (min.) 


Temp Stability - 
'I~(max.) _T 


J (min.) 


VRFF Cmax.) & V RFF (min.) 
are the maximum 
& minimum 
reference 
voltage measured over the appropriate 
temperature 
range. Note that 


the extremes 
in voltage 
do not 
necessarily 
occur 
at the extremes 
in 


temperature. 
1I 


VREF 
5.0V 
50mA 


COMP 


CURRENT SENSE 


V" and V, are internally connected for 8 pin packages. 
POWERGROUNDand GROUND are internally connected for 8 pin packages. 
Toggle ftIp flop used only in x844A and x845A series. 
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FIGURE 
1. 
- 
OSCILLATOR 
FREQUENCY 
Y5. TIMING 


RESISTOR 


~ 
~ 


~ 
lOOk 
... 
S~'u 
<> 
10k 


Ne. 
1M 
. 


F 
R 
5k 
f ~ 
1.72 
or 
T> 
, 
- 
C 
RT 
T 
I 


~ 


80.0 


"U 
60.0 
t; 
~:I 
Q 
E 
40.0 
:I 
E 
';( 
~ 


20.0 


0 
oLfNFINITY 


M 
I C R. () 
E L E ( 
T I.:. () 
N 
t 
( 
S 


DC BUS 


JI 


01 


i""MAXI = 
1 .QV 


Rs 


The RC low pass filter will eliminate the leading edge current spike 
caused by parasitics of Power MOSFET. 


A resistor (R1) 
in series with 
the MOSFET 
gate will 
reduce 
overshoot 


& ringing caused by the MOSFET input capaCitance and any 


inductance 
in series with the gate drive. 
(Note: 
It is very important 
(0 


have a low 
inductance 
ground 
path 
to insure correct 
operation 
of the 


l.c. 
This can be done by making the ground paths as short and as 
wide as possible.) 


555 
TIMER 


To other 
UCx84xA devices 
f 
1.44 
= 
IRA + 2R"IC 


f- 
R, 
-~ 


Precision 
duty 
cycle 
limiting 
as well 
as synchronizing 
several 
parts is 
possible 
with 
the above 
circuitry. 
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01 


FromVo 
• 


3151 


R, 


Due to inherent 
instability of current mode converters 
running above 50% duty cycle, slope compensation 
should be added to either 


the current sense pin or the error amplifier. 
Figure 6 shows a typical slope compensation 
technique. 


lK 


ERROR />.NIp 


ADJUST 


4.7K 


High peak currents associated 
with capacitive 
loads necessitate 
careful grounding 
techniques. 
Timing and bypass capacitors 
should be 
connected 
to pin 5 in a single pOinr ground. 
The transistor and 5k potentiometer 
are used to sample the oscillator waveform and apply an 


adjustable 
ramp to pin 3. 
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SPECIFICATIOHS 


Input line voltage: 
Input frequency: 
Switching 
frequency: 


Output 
power: 


Output 
voltage: 


Output 
current: 


Line regulation: 
Load regulation: 
Efficiency 
@ 25 Watts, 


V," = 90VAC: 
V," = 130VAC: 


Output 
short-circuit 
current: 


140kn 
l/2W 


"-- 
lO~F 


0.01 ~F[I20V 


27kn 


:qp820PF 


~ 
2.5kn 
z 


-=- 


90VAC to 130VAC 
50 or 60Hz 
40KHz 
±10% 


25W maximum 
5V +5% 
2 to SA 
0.01%N 
8%/A* 


• This circuit uses a low-cost 
feedback scheme in which the DC 


voltage developed 
from the primary-side 
control 
winding 
is 


sensed by the UC3844A error 
amplifier. 
Load regulation 
is 


therefore 
dependent 
on the coupling 
between secondary 
and 


control 
windings, 
and on transformer 
leakage inductance. 


70% 
65% 
2.5Amp 
average 
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Quality 


Working With Lin 


Power Supply Circuits 
• 


Signal Conditioning 
Circuits 


Representatives I Distributors 
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MICROi'LECTRONICS 


LX5107 
LX5202 
LX5203 
LX5204 
LX5207 
LX5208 
LX5212 
LX5213 
LX5218/5219 
*LX5285 


9-Line Low Capacitance, 
JIPower SCSITerminator 
7-5 


18-Line JIPower SCSITerminator. 
. 
7-11 
9-Line SCSIActive Terminator. 
. 
7-15 


9-Line Hot Swap, JIPower SCSITerminator.. 
. 
7-19 


18-Line Low Capacitance, 
JIPower SCSITerminator 
7-23 


18-Line Low Capacitance, 
JIPower SCSITerminator 
.. 
7-27 


9-Line Low Capacitance, 
JIPower SCSITerminator 
7-31 
9-Line Low Capacitance, 
JIPower SCSITerminator. 
.. 
7-35 


Low Voltage, 9-Channel SCSITerminator.. 
.. 
7-39 


800mA LDO Source & Sink 2.85V Regulator... 
6-81 


*LX5268 
*LX5269 
40MHz Sitlgle-Ended 
6-Channel Bus Tra ••sceiver 
7-51 
40MHz Single-Ended 
6-Channel Bus Transceiver 
7-59 
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5C51 
Terminators 
,.. 


SCSIStandard 
No. of 
Output 
Active Neg. 
Hot 
Supply 
Logic 
2 
3 
ULTRA 
Channels 
Capacitance 
Compatible 
Swap 
Current 
Enable 
IDEVICE 
TYPE 
PAGE # 


•• 
7-31 


•• 
7-39 


•• 
7-39 
••F_ 


•• 
7-19 


•• 
7-5 


•• 
7-15 


•• 
7-35 
"F 


•• 
17-27 
"FII. 


9 
2.5pF 
Y 
Y 
60011A 
L 


9 
4.0pF 
Y 
H 
6.0mA 
L 


9 
4.0pF 
Y 
1'01 
6.0mA 
H 


18 
2.5pF 
Y 
Y 
80011A 
L 


9 
3.5pF 
Y 
Y 
60011A 
L 


9 
3pF 
Y 
Y 
70011A 
H 


9 
6pF 
Y 
1'01 
60011A 
L 


9 
3.5pF 
Y 
1'01 
60011A 
L 


18 
6pF 
Y 
H 
80011A 
L 


18 
3.5pF 
Y 
1'01 
80011A 
L 


nla 
nla 
Y 
nla 
5.0mA 
nfa 


5 C 5 1 
Transceivers 
,.. 


PERFORMANCE 
CHARACTERISTICS 


PACKAGES 
d"\iQ 
WI)M 


1_'\)11 


."SiR 
-UM • 


I·i. 


SCSI 
# CHANNELS 
OUTPUT 
PROP.DELAY 
Standard 
Receiver 
Driver 
Logic 
Capacitance 
Configuration 
Driver 
Receiver 
IDEVICE 
TYPE 
PAGE # 
"F.' 
•• 
17-59 
'. 


Totem-Pole 
Open-Drain 


Totem-Pole 
Open-Drain 
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The LX5107 is a nine-line 
active terminator 
for the SCSI parallel 
bus. 
This SCSI stan- 


dard recommends active termination at 
both 
ends 
of 
the 
SCSI bus. 


During 
disconnect 
mode, 
the 
LX5107 


requires 
a meager 
30lJA of supply 
current 
while 
offering 
only 3.0pF of output 
capaci- 


tance. 
To enter this low-power 
mode. the 
disconnect 
pin 
should 
be 
driven 
low 


thereby 
disconnecting 
the terminating 
re- 
sistors and placing 
the internal 
low drop- 
out 
regulator 
into 
low-power 
mode. 
In 
disconnect mode, each termination line 
presents a high impedance 
to the SCSI bus 


with 
the overall 
effect 
being 
to preserve 


high signal integrity 
and yield subsequent 


reliable, error free communications. 


During 
normal 
operation, 
the 
LX5107 
consumes 
only 
600lJA of current 
which 
is 


the lowest 
enabled 
supply 
current 
of any 


terminator 
available 
on the market 
today. 


Linfinity's 
proprietary 
BiCMOS 
low 
drop- 
out 
regulator 
architecture 
enables 
this 
unique 
and very efficient 
operating 
char- 
acteristic. 


The 
LX5107 
also 
offers 
a 
precisely 
trimmed 
channel 
output 
current 
speCified 
to a 5% tolerance. 
The 
maximum 
value 
of the output 
current 
is trimmed 
as closely 
as possible 
to the SCSI standard 
maximum 


specification 
to give 
the highest 
possible 
noise 
margin 
for fast SCSI operation. 
In 


addition, 
the LX5107 sinks up to 50mA of 


current 
making 
it compatible 
with 
today's 
fast active negation drivers. 


The 
LX5I07 
is a superior, 
pin-for-pin 
replacement 
for a variety of industry 
prod- 


ucts such as the DS2107S and DS21S07A. 


• 
3.0pF OUTPUTCAPACITANCEDURING 
DISCONNECT 


• 
30~A SUPPLYCURRENTIN DISCONNECT 
MODE 


• 
600~ 
SUPPLYCURRENTDURINGNORMAL 


OPERATION 


• 
SOmASINKCURRENTFORACTIVE 
NEGATION 


• 
LOGICCOMMAND DISCONNECTSALL 
TERMINATIONLINES 


• 
CURRENTLIMITAND THERMALPROTECTION 


• 
COMPATIBLEWITHSCSI1, 2 AND 3 
STANDARDS 


• 
MEETSSCSIHOT PLUGGINGCAPABILITY 


• 
CONSULTFACTORYFORAPPLICATIONTEST 
REPORT5107TR 


• 


--- 
NOTE: --- 
For An In-Depth 
Discussion On Applying 
SCSI, Request Linfinity 
Application 
Note: 


"Understanding The 
Single-Ended SCSI Bus" 


~ 


. 
Plastic SOWB 
~. 
• Plastic TSSOP 


16-pin 
20-pin, Power 
------ 
o to 125 
l.X5107CDW 
l.X5107CPWP 


Note: 
All surface-mount 
packages 
are available 
in Tape & Reel. 


Append the leiter "T" to parr number. 
(i.e. 
LX5J07CO\Vr) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


TermPwr Voltage 
.. 
+7V 


Signal Line Voltage 
. 
OVto +7V 


Regulator Output Current 
O.5A 
Operating Junction Temperature 


Plastic (OW, PW Packages) . 
Storage Temperature Range. 
Lead Temperature 
(Soldering, 10 seconds) . 


150°C 
............... -65°C to 150°C 


. 
300°C 


Note 
1. 
Exceeding 
these ratings could 
cause damage 
to the device. 
All voltages 
are with 


respect 
to Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 


terminal. 


Junction 
Temperature 
Calculation: 
TJ 
"" T" + (Po x 91A). 


The 9lA numbers are guidelines 
for the thermal performance 
of the device/pc-board 


system. 
All of the above 
assume 
no ambienl 
airflow. 


L 


H 
Open 


HIZ 


Enabled 


Enabled 


30~A 
600~A 
600~A 


v••• 
PO 


Rl 
V.u2 
R2 
N.C. 


R3 
R9 


R4 
R8 


RS 
R7 


V ••1 
R6 


GNO 
V••• 


DWPACKAGE 


(Top View) 


V••• 
PO 


HS·GNO 
V ••2 
Rl 
HS·GNO 


R2 
N.C. 


R3 
R9 


R4 
R8 


RS 
R7 


HS·GNO 
R6 


V ••1 
H5-GNO 


GNO 
V.", 


PWPPACKAGE 


(Top View) 
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Parameter 
- 
• 
TermPwr 
Voltage 
VTERM 
4 
5.25 
V 


Signal 
Line Voltage 
0 
5 
V 


Disconnect 
Input 
Voltage 
0 
VTERM 
V 


Output 
Capacitor 
on VREF 
2.2 
~F 


Operating 
Virtual 
Junction 
Temperature 
Range 


LX5107C 
0 
125 
'C 


(Unless otherwise 
specified, 
these specifications 
apply over the operating 
ambiem 
temperature 
range of aoe ~ TA 
~ 70°C. 
TermPwr 
""4.75V, Discon- 


nect = Open. 
Low duty cycle pulse testing techniques 
are used which mainlains junction 
and case temperatures 
equal to the ambient 
temperature.) 


Parameter • 


Test Conditions 


Supply Current Section 


TermPwr 
Supply 
Current 


Power 
Down 
Mode 


Output 
Section (Terminator Lines) 


All term 
lines = Open 


All term 
lines = 0.5V 


Disconnect = Low 
I 
Terminator 
Impedance 
ITERM= -5mA 
to -15mA, 
TA = 25'C 
105 
110 
115 
Q 


ITERM= -5mA 
to -15mA 
100 
110 
120 
Q 


Terminator 
Output 
High Voltage 
2.6 
2.9 
V 


Max. 
Output 
Current 
VOUT= 0,5V, 
TA = 25'C 
-20.3 
-21.8 
-23 
mA 


VOUT= 0.5V, 
O'C "TA" 
70'C 
-19.0 
-21.8 
-23 
mA 


Your = O.SY, VTERM = 4V, TA = 25°C 
-19.5 
-21.8 
-23 
mA 


Vour = 0.5V, VTERM= 4V, O°C "TA" 
70'C 
-18.0 
-21.8 
-23 
mA 


Output 
Leakage 
Disconnect 
- 
Low, 
Vour - 
OV to 4.0V 
10 
400 
nA 


Output 
Capacitance 
Disconnect 
= Low 
3.0 
pF 


Sink Current 
Vour - 
4V 
30 
50 
mA 


Regulator 
Output 
Voltage 
ViEf 
3.6 
V 


Line Regulation 
VTERM= 4V to 6V 
10 
20 
mV 


Load 
RegUlation 
I"G = 0 to -50mA 
20 
50 
mV 


Drop 
Out 
Voltage 
I"G = -50mA 
0.7 
1.0 
V 


Short 
Circuit 
Current 
VREG = OV 
-425 
-600 
mA 


Thermal 
Shutdown 
150 
'C 
Disconnect Section 


Disconnect 
Threshold 


Input 
Current 
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9-LINE 
Low 
CAPACITANCE, ~POWER 
SCSI 
TERMINATOR 


FIGURE # 


1. 
LX5107 
BLOCK DIAGRAM 


2. 
8-BIT SCSI SYSTEM APPLICATION 


FIGURE # 


3. 
OUTPUT CURRENT ys. JUNCTION 
TEMPERATURE 


4. 
OUTPUT VOLTAGE 
Ys. JUNCTION 
TEMPERATURE 


5. 
OUTPUT CURRENT 
Ys. TERMPWR 


6. 
OUTPUT CURRENT ys. OUTPUT VOLTAGE 


7. 
OUTPUT VOLTAGE 
Ys. TERMPWR 


8. 
TERMPWR SUPPLY CURRENT 
Ys. TEMPERATURE 


9. 
OUTPUT LEAKAGE 
Ys. OUTPUT VOLTAGE 


10. 
OUTPUT CURRENT Ys. OUTPUT LINE (OUTPUT MATCHING) 


11. 
OUTPUT VOLTAGE 
ys. TIME (HOTSWAP 
GRAPHI 
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v"' 
------------, 
VTERM 
Channel 
I 
lof9 
: 


I 
I 
I 
TO I 
I 
I 
I 
I 
I 
I 
-----1 


I 
I 
T8 I 
I 
I 
I 
I 
I 
I 
------------_ 
....• 
• 


---------------IHO~ 


5V 
TERM POWER 
I 
I 
I 


r--------------- 
PERIPHERAL 
I 
TERM POWER 
5V 


I 
I 
DB (0) 
DB III 
DB (0) 
DB(ll 


ACK 
RST 
MSG 


ACK 
RST 


MSG 
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The 
LX5202 
is an eighteen-line 
active 
termi- 


nator 
for the 
SCSI parallel 
bus. 
This 
SCSI 


standard 
recommends 
active 
termination 
at 
both 
ends 
of 
the 
SCSI bus. 


During 
disconnect 
mode, 
the 
LX5202 
re- 


quires 
a meager 
60~A of supply 
current 
while 


offering 
only 
6pF of output 
capacitance. 
To 


enter 
this 
low-power 
mode, 
the 
disconnect 
pin can be left open 
(floating) 
or driven 
high, 


thereby 
disconnecting 
the terminating 
resis- 


tors 
and 
placing 
the 
internal 
low 
dropout 


regulator 
into 
low-power 
mode. 
In discon- 
nect mode, each termination line presents 
a high 
impedance 
to the 
SCSI bus 
with 
the 


overall 
effect 
being 
to preserve 
high 
signal 


integrity 
and yield 
subsequent 
reliable, 
error- 
free communications. 


During 
normal 
operation, 
the LX5202 con- 


sumes 
only 
800~A 
of current, 
which 
is the 


lowest 
enabled 
supply 
current 
of any termi- 
nator 
available 
on 
the 
market 
today. 


Linfinity's 
proprietary 
BiCMOS 
low 
dropout 
regulator 
architecture 
enables 
this 
unique 


and 
very 
efficient 
operating 
characteristic. 


The LX5202 also offers 
a precisely 
trimmed 


channel 
output 
current 
specified 
to 
a 5% 


tolerance. 
The maximum 
value 
of the output 


current 
is trimmed 
as closely 
as possible 
to 
the SCSI standard 
maximum 
specification 
to 


give 
the 
highest 
possible 
noise 
margin 
for 


fast SCSI operation. 
And 
the 
LX5202 
sinks 


up to 200mA of current 
making 
it compatible 


with 
today's 
fast 
active 
negation 
drivers. 


The 
LX5202 
is a superior, 
pin-for-pin 
re- 


placement 
for a variety 
of industry 
products 
such 
as the 
UC5601 
and 
UC5602. 


• 6pF OUTPUTCAPACITANCEDURING 


DISCONNECT 


• 601JASUPPlYCURRENTIN DISCON- 
NECTMODE 


• 8001JASUPPLYCURRENTDURING 
NORMALOPERATION 


• 200mA SINKCURRENTFORACTIVE 


NEGATION 


• LOGICCOMMAND DISCONNECTSALL 


TERMINATIONLINES 


• CURRENTLIMITAND THERMAL 
PROTECTION 


• COMPATIBLEWITHSCSI 1, 2 AND 3 
STANDARDS 


• CONSULTFACTORYFORAPPLICATION 
TESTREPORT5202TR 
• 


--- 
NOTE: --- 
For An In-Depth 
Discussion 
On Applying 
SCSI, Request linfinity 
Application 
Note: 


"Understanding 
The 
Single-Ended 
SCSI Bus" 


PACKAGE 
ORDER 
INFORMATION 


SAMPLING 
ONLY 


T. (0C) 
~ 
Plastic DIP 
~ 
.• 
Plastic SOWB 
1_-:::---=-:::--_ 
24-pin 
28-pin, Power 


o to 70 
LX5202CN 
LX5202CDWP 


Note: 
All surface-mount 
packages 
are available 
in Tape & Reel. 


Append 
the letter "T" to part number. 
(i.e. 
LX5202CDWPT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


TennPwr Voltage 
+7V 


Signal Line Voltage 
OVto +7V 


Regulator Output Current 
1.2A 
Operating Junction Temperature 


Plastic (N, DWP Packages) . 
... 150°C 


Storage Temperature Range 
-65°C to 150°C 


Lead Temperature (Soldering, 10 seconds) 
300°C 


Note 
1. 
Exceeding 
these ratings could 
cause damage 
to the device. 
All voltages 
are with 
respect 


to Ground. 
Currents 
are positive 
imo, 
negative 
out of the specified 
terminal. 


Wi:"?_ 
++'*%- 


Junclion 
Temperature 
Calculation: 
TJ = TA + (Pox 
ajA)' 


The aJA numbers 
are gUidelines 
for the thermal 
performance 
of the device, 
pc-board 
syslem. 


All of the above 
assume 
no ambient 
airflow. 


L 


H 


Open 


Enabled 
HlZ 


HIZ 


oLfNFfNITY 


MI(I{OElECT\{ONICS 


DISCONNEa 


Tl 


T2 


N.C. 


T3 


T4 


T5 


T6 
17 


T8 
19 
v•••• 


GND 


Tl8 


Tl7 


N.C. 
Tl6 


Tl5 


Tl4 


Tl3 


Tl2 


Tll 


TlO 


REG OUT 


NPACKAGE 
(Top View) 


DISCONNECT 


Tl 


T2 


T3 


T4 


T5 


HEAT SINK 


HEAT SINK 


HEAT SINK 


T6 
17 


T8 
19 
v•••• 


GND 


Tl8 


Tl7 
Tl6 


Tl5 


Tl4 


HEAT SINK 


HEAT SINK 


HEAT SINK 


Tl3 


Tl2 


Tll 


TlO 


REG OUT 


DWPPACKAGE 


(Top View) 


• 


Parameter 
- 
TermPwr Voltage 
VTERM 
4 
5.25 
V 


Signal Line Voltage 
0 
5 
V 


Disconnect Input Voltage 
0 
VTERM 
V 


Output Capacitance on REGOUT 
4.7 
~F 
Operating Virtual Junction Temperature Range 


LX5202C 
0 
125 
°C 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperature 
range 
of aoe $ TA 
~ 70°e. 
TermPwr 
= 4.75V, 
Discon- 


nect = av. 
Low 
duty 
cycle 
pulse 
testing 
techniques 
are used which 
maintains 
junclion 
and case temperatures 
equal 
to the ambient 
temperature.) 


Parameter 
II 


Test Conditions 


Supply 
Current 
Section 


TermPwr Supply Current 


Power Down Mode 


Output 
Section 
(Terminator 
Lines) 


All term lines; 
Open 


All term lines; 
0.5V 


Disconnect; 
Open 


Terminator Impedance 
ITERM; 
-SmA to -15mA, T,; 
25°C 
104 
110 
116 
Q 


ITERM 
; 
-SmA to -15mA 
100 
110 
120 
Q 


Terminator Output High Voltage 
2.65 
2.9 
V 
Max. Output Current 
Voor; 0.5V, T,; 
25°C 
-20.3 
-21.8 
-23 
mA 


VOOT; 
0,5V, O°C'; T,'; 
70°C 
-19.0 
-21.8 
-23 
mA 


Your:;:: O.SV, 
VTERM = 4V, TA = 25°C 
-19.5 
-21,8 
-23 
mA 


VOOT; 
O.5V,V_; 
4V, O°C,; T,'; 
70°C 
-18.0 
-21.8 
-23 
mA 


Output 
Leakage 
Disconnect; 
Open, VTERM 
; 
OVto 5.25V 
10 
400 
nA 


Output Capacitance 
Disconnect; 
Open 
6 
pF 
Sink Current 
Voor; 4V 
100 
200 
mA 


• 


Regulator Output Voltage 
3.6 
V 
Line Regulation 
VTERM 
- 
4V to 6V 
10 
20 
mV 


Load Regulation 
I"G ; 0 to -1oomA 
20 
50 
mV 


Drop Out Voltage 
I"G --100mA 
0.45 
1.0 
V 


Short Circuit Current 
V"G; 
OV 
-700 
-1000 
mA 
Thermal Shutdown 
150 
°C 


Disconnect 
Section 


Disconnect Threshold 
Input Current 


OLINFrNITY 
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Channel: 
1 of 18 
I 


I 
I 
I 


T01 
I 
I 
I 
I 
I 
I 
______ 
J 


I 
I 


T171 
I 
I 
I 
I 
I 
I 
-=- 
I 


~---------------I 
HOST 


I 
TERM POWER 
INarroWlI 
I 
5V 
I 


I 
I 


IIg 
Iz 
IZ 
18 
I 
15 
DB (15) 
I 


I 
47~F 
DB (Pl) 
I 


I 
I 
1- 
~ 
-=" 
-l 


TERMPWR 
I Wide II 
I 


PERIPHERAll~ 
- - - - - - - - - - - -.., 
I~ 
TERM POWER 
I 
I 
5V 
I 
I 
I 
I 
tJ 
I 
z I 


t5 
I 
~ 
I 
I DB(15) 
0 
I 
1 DB (Pl) 
47~F 
I 
I 
I 
1_ - 
- 
- 
~ - 
- 
- 
- 
- 
- -="- - 
- 
- J 
II Wide I 
TERMPWR 
I 


ACK 
BSY 
ATN 


ACK 
BSY 
ATN 


tJ 
UJzz8 
</)o 


2.2~F 
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( 
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The 
LX5203 
is a nine-line 
active 
terminator 
for the SCSI parallel 
bus. 
This SCSI standard 


recommends 
active 
termination 
at both 
ends 
of the 
SCSI bus. 


During 
disconnect 
mode, 
the 
LX5203 
re- 


quires 
a 
meager 
60flA 
of 
supply 
current, 


while 
offering 
only 
6pF 
of 
output 
capaci- 


tance. 
To 
enter 
this 
low-power 
mode, 
the 


disconnect 
pin can be left open 
(floating) 
or 
driven 
high, 
thereby 
disconnecting 
the 
ter- 


minating 
resistors 
and 
placing 
the 
internal 
low dropout 
regulator 
into low-power 
mode. 


In disconnect 
mode 
each 
termination 
line 


presents 
a high 
impedance 
to the 
SCSI bus 


with 
the overall 
effect 
being 
to preserve 
high 


signal 
integrity 
and yield subsequent 
reliable, 


error-free 
communications. 


During 
normal 
operation, 
the LX5203 con- 


sumes 
only 
600flA 
of 
current. 
Linfinity's 


proprietary 
BiCMOS 
low 
dropout 
regulator 
architecture 
enables 
oscillation-free 
opera- 


tion 
with 
minimal 
output 
capacitance. 


Linfinity 
recommends 
a minimum 
stabiliza- 


tion 
capacitor 
value 
of 
2.2flF. 


The LX5203 also offers 
a precisely 
trimmed 


channel 
output 
current 
specified 
to 
a 5% 


tolerance. 
The maximum 
value 
of the output 


current 
is trimmed 
as closely 
as possible 
to 
the SCSI standard 
maximum 
specification 
to 


give 
the 
highest 
possible 
noise 
margin 
for 


fast SCSI operation. 
And 
the 
LX5203 
sinks 


up to 150mA of current 
making 
it compatible 


with 
today's 
fast 
active 
negation 
drivers. 


The 
LX5203 
is a superior, 
pin-for-pin 
re- 


placement 
for a variety 
of industry 
products 
such 
as the 
UC5603 
and 
UC5613. 


• 
6pF OUTPUTCAPACITANCEDURING 
DISCONNECT 


• 
6O~A SUPPLYCURRENTIN DISCON- 
NECTMODE 


• 
600flA SUPPLYCURRENTDURING 
NORMALOPERATION 


• 
150mA SINKCURRENTFORACTIVE 
NEGATION 


• 
LOGICCOMMAND DISCONNECTSALL 
TERMINATIONLINES 


• 
CURRENTLIMITAND THERMAL 
PROTECTION 


• 
COMPATIBLEWITHSCSI 1,2 AND 3 
STANDARDS 


• 
CONSULTFACTORYFORAPPLICATION 
TESTREPORT,5203TR 


• 


---NOTE: --- 
For An In-Depth 
Discussion On Applying 
SCSI, Request Linfinity 
Application 
Note: 


"Understanding The 
Single-Ended SCSI Bus" 


~ 


Plastic DIP 
~•• 
Plastic SOle 


16-pin 
16-pin, Power 


o to 70 
LX5203CN 
LX5203CDP 


Note: 
All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append 
the letter "T' to pan number. 
(i.e. 
LX5203CDPT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


TermPwr Voltage. 
. . 
. 
+7V 


Signal Line Voltage 
OVto +7V 


Regulator Output Current 
. 
O.4A 
Operating Junction 
Temperature 


Plastic (N. DP Packages). 
. 
lS0°C 
Storage Temperature 
Range. 
. 
-6soc to lS0°C 


Lead Temperature 
(Soldering, 
10 seconds) 
300°C 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 
to Ground. 
Currents are positive 
imo, negative 
out of the specified 
terminal. 


.·'W· 
-"W· 


Junction Temperature 
Calculation: 
T 


J = TA + (PI) x 81A). 


The aJA numbers are guidelines 
for the thermal performance 
of the device/pc-board 
system. 
All of the above 
assume 
no ambient 
airflow. 


L 


H 
Open 


Enabled 
HIZ 
HIZ 


600~A 
60~A 
60~A 


T7 


T8 


T9 


N.C. 


GND 


DISCONNECT 


T1 


T2 


T6 


T5 


REG OUT 


N.C. 


N.C. 


V"'" 
T4 


TJ 


NPACKAGE 
(Top View) 


T7 


T8 


T9 


Heatsink { N.C. 


GND 


DISCONNECT 


T1 


T2 


T6 


T5 


REG OUT 


N.C. } 
. k 
N.C. 
Heatsln 


V"'" 
T4 


TJ 


DPPACKAGE 


(Top View) 


oLfNFINITY 


MICI\.()~lECTI\.()NICS 


PRODUCT 
DATABOOK 
1996/1997 


9-LINE 
S(SI 
ACTIVE 
TERMINATOR 


Parameter 
- 
• 
TermPwr Voltage 
VTERM 
4 
5.25 
V 


Signal Line Voltage 
0 
5 
V 


Disconnect Input Voltage 
0 
VTERM 
V 


Output Capacitor on REGOUT 
2.2 
~F 


Operating Virtual Junction Temperature Range 


lX5203C 
0 
125 
·C 


I Note 2. Range over which the device is functional. 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperature 
range 
of 
DOC s:TA 
$" 70°C. 
TermPwr"" 
4.75V, 
Discon- 


nect ""av. 
Low duty 
cycle 
pulse 
testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 


Parameter • 


Test Conditions 


Supply 
Current 
Section 


TermPwr Supply Current 
I 
I All term lines = Open 
I 
I 
0.6 
I 
1.2 
I 
mA 


I 
I All term lines = 0.5V 
I 
I 
194 
I 
208 
I 
mA 


Power Down Mode 
I 
I Disconnect = Open 
I 
I 
60 
I 
100 I 
~A 


Output 
Section 
(Terminator 
Lines) 
• 


Terminator impedance 
ITERM 
= -5mA to -15mA, T, = 25·C 
104 
110 
116 
n 


ITERM 
= -5mA to -15mA 
100 
110 
120 
n 
Terminator Output 
High Voltage 
2.65 
2.9 
V 
Max. Output Current 
Vour= O.5V,T, = 25·C 
-20.3 
-21.8 
-23 
mA 


Voor= 0.5V, O·C,; T,'; 
70·C 
-19.0 
-21.8 
-23 
mA 


Voor= 0.5V, VTERM 
= 4V, T, = 25·C 
-19.5 
-21.8 
-23 
mA 


Vour= 0.5V, VTERM 
= 4V, O·C,; T,'; 
70·C 
-18.0 
-21.8 
-23 
mA 


Output 
Leakage 
Disconnect = Open, VrERM 
= OVto 5.25V 
10 
400 
nA 


Output Capacitance 
Disconnect = Open 
6 
pF 


Sink Current 
Vour= 4V 
100 
150 
mA 


Regulator Output Voltage 
3.6 
V 


Line Regulation 
VTERM 
= 4V to 6V 
10 
20 
mV 


Load Regulation 
I"G - 0 to -50mA 
20 
50 
mV 


Drop Out Voltage 
IREG= -50mA 
0.7 
1.0 
V 
Short Circuit Current 
V"G - OV 
-200 
-350 
mA 


Thermal Shutdown 
150 
·C 


Disconnect 
Section 


Disconnect Threshold 


Input Current 


OLINFrNITY 
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------------, 
VTEOM 
Channel I 
1 af9 
: 
, 
, 
, 


TO', 
I, 
, 
, 
, 
-----1, 
, 
T8 ,,, 
I 
I,, 
I-._------------~ 


1--------------- 
PERIPHERAL 
I 
TERM POWER 
I 
5V 


I 


---------------~HO~ 
5V 
TERM POWER 
I 
I 
I 
DB (0) 
DB(l) 
DB (0) 
DB (1) 


ACK 
RST 
MSG 


ACK 
RST 
MSG 


OLINFrNITY 


M 
I ( 
h: I) 
l 
l 
l 
( 
I 
h: () 
N 
I ( 
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The LX5204 is a nine-line 
active terminator 
for the SCSI parallel bus. This SCSIstandard 
recommends 
active 
termination 
at 
both 


ends of the SCSI bus. 
The LX5204 has the 
added 
features 
of 
hot swappability, 
fully 
complying 
with 
the SCSI hot swap speci- 
fication. 


During 
disconnect 
mode, 
the 
LX5204 


requires 
a meager 60lJA of supply 
current 


while 
offering 
only 3.5pF of output 
capaci- 
tance. 
To enter this low-power 
mode, the 


disconnect 
pin can be left open 
(floating) 
or driven 
high, 
thereby 
disconnecting 
the 


terminating 
resistors and placing 
the inter- 


nal low 
dropout 
regulator 
into low-power 
mode. 
In disconnect 
mode, 
each termi- 


nation 
line 
presents 
a high 
impedance 
to 


the SCSI bus with 
the overall 
effect being 
to preserve 
high-signal 
integrity 
and yield 
subsequent 
reliable, error-free 
communica- 
tions. 


During 
normal 
operation, 
the 
LX5204 
consumes 
only 600lJA of current, 
which 
is 


the lowest 
enabled 
supply 
current 
of any 
terminator 
available 
on the market 
today. 


Linfinity's 
proprietary 
BiCMOS low dropout 


regulator 
architecture 
enables 
this unique 
and very efficient 
operating 
characteristic. 
The 
LX5204 
also 
offers 
a 
precisely 


trimmed 
channel 
output 
current 
specified 
to a 5% tolerance. 
The 
maximum 
value 
of the output 
current 
is trimmed 
as closely 


as possible 
to the SCSI standard 
maximum 
specification 
to give 
the highest 
possible 


noise margin 
for fast SCSI operation. 
And 
the LX5204 sinks up to 150mA of current, 
making 
it 
compatible 
with 
today's 
fast 


active 
negation 
drivers. 
The 
LX5204 
is a superior, 
pin-for-pin 
replacement 
for a variety 
of industry 
prod- 


ucts such 
as the 
UC5603 
and 
UC5613. 


• 
3.5pFOUTPUTCAPACITANCEDURING 
DISCONNECT 


• 
HOTSWAPCOMPATIBLE 


• 
6O~ASUPPlYCURRENTIN DISCON- 
NECTMODE 


• 
600~ SUPPLYCURRENTDURING 
NORMALOPERATION 


• 
1SOmASINKCURRENTFORACTIVE 
NEGATION 


• 
LOGICCOMMANDDISCONNECTS 
ALL 


TERMINATIONLINES 


• 
CURRENTLIMITAND THERMAL 
PROTECTION 


• 
COMPATIBLE 
WITHSCSI1,2 AND 3 
STANDARDS 


• 
CONSULTFACTORYFORAPPLICATION 
TESTREPORT, 
5204TR 
• 
-, h 
rvv. 


~ 


Ii, 
I 
I 
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--- 
NOTE: --- 
For An In-Depth 
Discussion On Applying 
SCSI, Request linfinify 
Application 
Note: 


"Understanding 
The 
Single-Ended 
SCSI Bus" 


TA (0C) 
~. 
Plastic TSSOP 
~. 
Plastic sOle 


______ 
24-pin, Power 
16-pin, Power 


o to 70 
LX5204CPWP 
LX5204CDP 


Note: 
All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append the letter "T" to part number. 
(i.e. 
LX5204CDPT) 


I 
FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


TermPwr 
Voltage 
+7V 


Signal 
Line Voltage 
. 
OV to +7V 
Regulator 
Output 
Current. 
.. 
O.4A 
Operating 
Junction 
Temperature 


Plastic 
(P\XIP, DP Packages) 
.. 
I50°C 


Storage 
Temperature 
Range. 
.. 
-65°C 
to 150°C 


Lead 
Temperature 
(Soldering, 
10 seconds) 
. 
.. 
300°C 


Ole 1. 
Exceeding 
these ratings could cause damage 
to the device. 
All voltages 
are with respect 
to Ground. 
Currents 
are positive 
into, negative 
out of the specified 
terminal. 


.'&** 
+.j.*+t* 
.'-Iaw* 
-"'iefe 


Junction Temperature 
Calculation: 
TJ "" TA + (PD X ajA)' 


The 8JA numbers are guidelines for the thermal performance of the de\'ice/pc-board 
system. 


All of the above assume no ambient airflow. 


L 


H 


Open 


Enabled 


HIZ 


HIZ 


T7 
18 
19 


N.C. 
GND 


1 


N.C. 


. k 
N.C. 
Heatsln 
N.C. 


N.C. 


DISCONNECT 


11 
12 


16 
15 


REGOU1 


N.C. 
~:~:IH_ink 
N.C. 


N.C. 


N.C. 
V_ 
14 
13 


PWPPACKAGE 


(Top View) 


T7 
18 
19 


Heatsink 
( 
N.C. 
GND 


DISCONNECT 


11 
12 


16 
15 


REGOU1 


N.C,) Heotsink 
N.C. 
V_ 
14 
13 


DPPACKAGE 


(Top View) 
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Parameter 
- 
TermPwr Voltage 
VTERM 
4 
5.25 
V 


Signal Line Voltage 
0 
5 
V 


Disconnect Input Voltage 
0 
VTERM 
V 


Output Capacitor on REGOUT 
2.2 
~F 


Operating Virtual Junction Temperature Range 


LX5204C 
0 
125 
·C 


(Unless 
Olherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperature 
range 
of 
aoe:5 
TA:5 
70°(, 
TermPwr 
- 4.75V, 
Discon- 


nect 
= av. 
Low duty 
cycle 
pulse 
testing 
techniques 
are used which 
maintains 
junction 
and case temperalures 
equal 
to the ambient 
temperature.) 


Parameter 
III 


Test Conditions 


Supply 
Current Section 


TermPwr Supply Current 
All term lines = Open 
mA 


All term lines = O.SV 
mA 


Power Down Mode 
Disconnect = Open 
~A 


Output 
Section 
(Terminator 
Lines) 
• 


Terminator Impedance 
ITERM = -SmA to -1SmA, TA = 2S·C 
104 
110 
116 
n 
ITERM = -SmA to -1SmA 
100 
110 
120 
n 
Terminator Output 
High Voltage 
2.65 
2.9 
V 
Max. Output Current 
Vour= O.sV,TA = 2S·C 
-20.3 
-21.8 
-23 
mA 


Vour= O.SV,O·CS TA S 70·C 
-19.0 
-21.8 
-23 
mA 


Vour= O.SV,V"", = 4V, TA = 2S·C 
-19.5 
-21.8 
-23 
mA 


VOOT 
- 
O.SV,V"", - 4V, O·CS TA S 70·C 
-18.0 
-21.8 
-23 
mA 
Output Leakage 
Disconnect = Open, VTERM = OVto S.2SV 
10 
400 
nA 
Output Capacitance 
Disconnect - Open 
3.5 
pF 
Sink Current 
Your = 4V 
20 
30 
mA 
Hot Swap 
Fully Compliant 


Regulator 
Section 


Regulator Output Voltage 
3.6 
V 
Line Regulation 
V"", = 4Vto 6V 
10 
20 
mV 
Load Regulation 
I"G = 0 to -SOmA 
20 
50 
mV 
Drop Out Voltage 
I"G =-SOmA 
0.7 
1.0 
V 
Short Circuit Current 
V"G = OV 
-200 
-350 
mA 
Thermal Shutdown 
150 
·C 


Disconnect 
Section 


Disconnect Threshold 
V 
Input Current 
Disconnect = OV 
~ 
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The LX5207 is an eighteen 
line active ter- 
minator for the SCSI parallel bus. This SCSI 
standard recommends active termination at 
both 
ends of the SCSI bus. 
During 
disconnect 
mode, 
the 
LX5207 
requires a meager 500nA of supply 
current 


while 
offering 
only 2.5pF of output 
capaci- 
tance. 
To enter this low power 
mode, the 
disconnect 
pin can be left open 
(floating) 
or driven 
high 
thereby 
disconnecting 
the 
terminating 
resistors and placing 
the inter- 


nal low dropout 
regulator 
into low power 
mode. 
In disconnect 
mode each termina- 
tion line presents a high impedance 
to the 
SCSI bus with 
the overall 
effect 
being 
to 
preserve 
high 
signal 
integrity 
and subse- 
quent reliable, error free communications. 
During 
normal 
operation, 
the 
LX5207 
consumes 
only 
800~A of current 
which 
is 


the lowest 
enabled 
supply 
current 
of any 
terminator 
available 
on the market 
today. 
Linfinity's 
proprietary 
BiCMOS low dropout 


regulator 
architecture 
enables 
this unique 


and very efficient 
operating 
characteristic. 


The 
LX5207 
also 
offers 
a 
precisely 
trimmed 
channel 
output 
current 
specified 


to a 5% tolerance. 
The 
maximum 
value 
of the output 
current 
is trimmed 
as closely 
as possible 
to the SCSI standard 
maximum 
specification 
to give 
the highest 
possible 


noise margin 
for fast SCSI operation. 
And 


finally, 
the LX5207 sinks 
up to lOOntA of 


current 
making 
it compatible 
with 
today's 
fast active 
negation 
drivers. 
The 
LX5207 
is a superior. 
pin-for-pin 


replacement 
for a variety of industry 
prod- 


ucts such as the UC5601, UC5602, UC5608, 
and UC5609. 


• 
2.5pFOUTPUTCAPACITANCEDURING 
DISCONNECT 


• 
SOOnASUPPLYCURRENTIN DISCONNECT 
MODE 


• 
800~A SUPPLYCURRENTDURINGNORMAL 
OPERATION 


• 
100mA SINKCURRENTFORACTIVE 
NEGATION 


• 
LOGICCOMMAND DISCONNECTSALL 
TERMINATIONLINES 


• 
CURRENTLIMITAND THERMALPROTEC- 
TION 


• 
COMPATIBLEWITHSCSI1,2,3, AND 
FAST-20STANDARDS 


• 
HOT SWAPCOMPATIBLE 


• 
CONSULTFACTORYFORAPPLICATION 
TESTREPORT5207TR 
• 


--- 
NOTE: --- 
For An In-Depth 
Discussion 
On Applying 
SCSI, Request linfinily 
Application 
Note: 


"Understanding 
The 
Single-Ended 
SCSI Bus" 


~ 


Plastic DIP 
~ 
.• 
Plastic SOWB 
24-pin 
28-pin, Power 
I-~~- 
o to 70 
LX5207CN 
LX5207CDWP 


Note: 
All surface-mount packages are available in Tape & Reel. 


Append the letter "T" to part number. 
(i.e. 
LX5207CDWPT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


TermPwr 
Voltage. 
. 
""., 
Signal Line Voltage 
" 
. 


Regulator Output Current 
" 
Operating Junction 
Temperature 


Plastic (N, DWP Packages) 
, 
150°C 


Storage Temperature 
Range 
-65°C to 150°C 


Lead Temperature 
(Soldering, 
10 seconds). 
.. 
300°C 


.+7V 
. 
OVto +7V 


....... 1.2A 


ote I. 
Exceeding these ratings could cause damage to the device. Allvoltages are with 


respect 
to Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 
terminal. 


';IM 
"'iM 


Junction 
Temperature 
Calculation: 
T 


J = TA + (P D 
X 8j,o). 


The eJA numbers 
are gUidelines 
for the thermal 
performance 
of the device, 
pc-board 


system. 
All of the above 
assume 
no ambienl 
airflow. 


L 


H 
Open 


Enabled 


HIZ 


HIZ 


800~A 


O.5~A 


O.5~A 


DISCONNECT 


Tl 


T2 


N.C. 


T3 


T4 


T5 


T6 


T7 


T8 


T9 
v_ 


GND 


Tl8 


T17 


N.C. 


Tl6 


Tl5 


Tl4 


Tl3 


Tl2 


T11 


TlO 


REG OUT 


NPACKAGE 
(Top View) 


DISCONNECT 


Tl 


T2 


T3 


T4 


T5 


HEAT 51NK 


HEAT SINK 


HEATSINK 


T6 


T7 


T8 


T9 
V.~ 


GND 


Tl8 


Tl7 


Tl6 


Tl5 


Tl4 


HEAT51NK 


HEAT51NK 


HEATSINK 


Tl3 


Tl2 


T11 


TlO 


REG OUT 


DWPPACKAGE 


(Top View) 
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Parameter 
- 
• 
Termpwr Voltage 
VYERM 
4 
5.25 
V 


Signal Line Voltage 
0 
5 
V 


Disconnect Input Voltage 
0 
VYERM 
V 


Output Capacitance on REGOUT 
4.7 
~F 
Operating Virtual Junction Temperature Range 
l.X5207C 
0 
125 
·C 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the opera[ing 
ambient 
temperature 
range 
of aoe s:TA .5 70°C. 
Termpwr"" 
4.75V, 
Disconnect 


= av. 
Low duty 
cycle pulse 
testing techniques 
are llsed which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 


Parameter 
III 


Test Conditions 


I 


Supply 
Current 
Section 


Termpwr Supply Current 
All term lines = Open 
mA 


All term lines = 0.5V 
mA 


Power Down Mode 
Disconnect = Open 
~ 
Output 
Section 
(Terminator 
Lines) 
• 


Terminator Impedance 
ITER"= -SmA to -15mA, T, = 25·C 
104 
110 
116 
Q 


ITER"= -SmA to -15mA 
100 
110 
120 
Q 
Terminator Output High Voltage 
2.65 
2.9 
V 
Max. Output Current 
You, = 0.5V, T, = 25·C 
-20.3 
-21.8 
-23 
mA 
Vour = 0.5V, O·C,;;T, ,;;70·C 
-19.0 
-21.8 
-23 
mA 


Your;;:; O,SY, 
VYERM = 4V, 
TA = 25°C 
-19.5 
-21.8 
-23 
mA 


Vour;;;; O.SV, 
VYERM;;;; 4,v, aOC:5: 
TA S 70°C 
-18.0 
-21.8 
-23 
mA 
Output Leakage 
Disconnect = Open, V,,,,, = OVto 5.25V 
10 
400 
nA 
Output Capacitance 
Disconnect = Open 
2.5 
pF 
Sink Current 
Vour= 4V 
70 
100 
mA 


Regulator 
Section 


Regulator Output Voltage 
3.6 
V 
Line Regulation 
VTERM 
= 4V to 6V 
10 
20 
mV 
Load Regulation 
I"G = Oto -100mA 
20 
50 
mV 
Drop Out Voltage 
I"G--1OOmA 
0.45 
1.0 
V 
Short Circuit Current 
V"G = OV 
-800 
-1100 
mA 
Thermal Shutdown 
150 
·C 


Disconnect 
Section 


Disconnect Threshold 
V 
Input Current 
Disconnect = OV 
~ 
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The 
LX5208 is an eighteen-line 
active 
termi- 


nator 
for 
the 
SCSI parallel 
bus. 
This 
SCSI 


standard 
recommends 
active 
termination 
at 


both 
ends 
of 
the 
SCSI bus. 
During 
disconnect 
mode, 
the 
LX5208 
re- 


quires 
a meager 
6011A of supply 
current 
while 
offering 
only 
3.5pF 
of 
output 
capacitance. 
To enter 
this 
low-power 
mode, 
the 
discon- 
nect 
pin can be left open 
(floating) 
or driven 
high, 
thereby 
disconnecting 
the 
terminating 
resistors 
and placing 
the internal 
low dropout 
regulator 
into 
low-power 
mode. 
In discon- 
nect mode, each termination line presents 
a high 
impedance 
to the 
SCSI bus 
with 
the 
overall 
effect 
being 
to preserve 
high 
signal 
integriry 
and yield 
subsequent 
reliable, 
error 


free communications. 
During 
normal 
operation, 
the LX5208 con- 
sumes 
only 
80011A of current, 
which 
is the 


lowest 
enabled 
supply 
current 
of any termi- 
nator 
available 
on 
the 
market 
today. 


Linfiniry's 
proprietary 
BiCMOS 
low 
dropout 
regulator 
architecture 
enables 
this 
unique 


and 
very 
efficient 
operating 
characteristic. 


The LX5208 also offers 
a precisely 
trimmed 
channel 
output 
current 
specified 
to 
a 
5% 


tolerance. 
The maximum 
value 
of the output 


current 
is trimmed 
as closely 
as possible 
to 


the SCSI standard 
maximum 
specification 
to 
give 
the 
highest 
possible 
noise 
margin 
for 
fast SCSI operation. 
And 
the 
LX5208 
sinks 


up to 200mA 
of current 
making 
it compatible 
with 
today's 
fast 
active 
negation 
drivers. 
The 
LX5208 
is a superior, 
pin-for-pin 
re- 
placement 
for a variery 
of industry 
products 
such 
as the 
UC5601, 
UC5602, 
UC5608, 
and 


UC5609. 


• 3.5pF OUTPUTCAPACITANCEDURING 
DISCONNECT 


• 6O~ SUPPlYCURRENTIN DISCON- 
NECTMODE 


• 800~ 
SUPPLYCURRENTDURING 
NORMALOPERATION 


• 200mA SINKCURRENTFORACTIVE 
NEGATION 


• LOGICCOMMAND DISCONNECTSALL 
TERMINATIONLINES 


• CURRENTLIMITAND THERMAL 
PROTECTION 


• COMPATIBLEWITHSCSI 1,2 AND 3 
STANDARDS 


• CONSULTFACTORYFORAPPLICATION 
TESTREPORT5208TR 


• 
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SAMPLING 
ONLY 


~ 


Plastic DIP 
~ 
.• 
Plastic SOWB 
24-pin 
28-pin, Power 


o to 70 
LX5208CN 
LX5208CDWP 


ote: 
All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append 
the letter "T" to part number. 
(i.e. 
LX5208CDWPT) 


--- 
NOTE: --- 
For An In-Depth 
Discussion On Applying 
SCSI, Request linfinity 
Application 
Note: 


"Understanding 
The 
Single-Ended 
SCSI Bus" 


I FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABooK 
1996/1997 


18-LINE 
Low CAPACITANCE,pPOWER SCSI TERMINATOR 


TermPwr 
Voltage. 
. 
+7V 


Signal 
Line Voltage 
OV to +7V 
Regulator 
Output 
Current. 
. 
1.2A 


Operating 
Junction 
Temperature 


Plastic 
(N, DWP 
Packages) 
. 
. 
I50°C 


Storage 
Temperature 
Range 
-65°C 
to 150°C 


Lead 
Temperature 
(Soldering, 
10 seconds) 
. 
. 
300°C 


Note 1. 
Exceeding 
these ratings could cause damage 
to the device. 
All voltages 
are with respect 


to Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 
terminal. 


Junction 
Temperature 
Calculation: 
TJ = TA + (PI) 
x 8JA). 


The 
8JA numbers 
are guidelines 
for the thermal 
performance 
of the device/pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 


L 


H 
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Enabled 


HIZ 


HIZ 


800~A 
60~A 
60~A 
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13 
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T2 


T3 


T4 
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T9 


V••• 


GND 
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HEAT SINK 
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REG OUT 


DWPPACKAGE 


(Top View) 


PRODUCT 
DATABOOK 
1996/1997 


18-LINE 
Low CAPACITANCE,pPOWER SCSI TERMINATOR 


Parameter 
- 
• 
TermPwr Voltage 
V,,,,,, 
4 
5.25 
V 


Signal Line Voltage 
0 
5 
V 


Disconnect Input Voltage 
0 
VT"", 
V 


Output Capacitance on REGOUT 
4.7 
IJF 


Operating Virtual Junction Temperature Range 


L.X5208C 
0 
125 
°C 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperature 
range 
of 
O°C.$ TA.$ 
70°C. 
TermPwr 
= 4.75V, Discon- 


nect = av. 
Low dUly cycle 
pulse 
testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambienr 
temperature.) 


Test Conditions 
Parameter • 


Supply Current 
Section 


TermPwr Supply Current 


Power Down Mode 


Output 
Section 
(Terminator 
Lines) 


All term lines = Open 


All term lines = 0.5V 


Disconnect = Open 


Terminator Impedance 
IT"'"= -SmA to -15mA, TA = 25°C 
104 
110 
116 
Q 


IT"'"= -SmA to -15mA 
100 
110 
120 
Q 


Terminator Output High Voltage 
2.65 
2.9 
V 
Max. Output Current 
Voor = O.5V,TA = 25°C 
-20.3 
-21.8 
-23 
mA 


Voor = 0.5V, O°C., TA ., 70°C 
-19.0 
-21.8 
-23 
mA 


Voor = 0.5V, V_ 
= 4V, TA = 25°C 
-19.5 
-21.8 
-23 
mA 


Voor = 0.5V, V_ 
= 4V, O°C., TA., 
70°C 
-18.0 
-21.8 
-23 
mA 


Output 
Leakage 
Disconnect = Open, VT"",= OVto 5.25V 
10 
400 
nA 


Output Capacitance 
Disconnect = Open 
3.5 
pF 


Sink Current 
Voor = 4V 
100 
200 
mA 


I 


Regulator Output Voltage 
3.6 
V 


Line Regulation 
V"RM= 4V to 6V 
10 
20 
mV 


Load Regulation 
IREG= 0 to -100mA 
20 
50 
mV 


Drop Out Voltage 
IREG=-100mA 
0.45 
1.0 
V 
Short Circuit Current 
VREG= OV 
-700 
-1000 
mA 


Thermal Shutdown 
150 
°C 


Disconnect 
Section 


Disconnect Threshold 


Input Current 
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The LX5212 is a nine-line 
active terminator 
for the SCSI parallel bus. This SCSIstandard 
recommends 
active termination 
at both ends 
of the SCSI bus. 


During 
disconnect 
mode, the LX52I2 
re- 


quires 
a meager 
500nA of supply 
current 


while 
offering 
only 2.5pF of output 
capaci- 


tance. 
To enter this low-power 
mode, the 


disconnect 
pin can be left open 
(floating) 
or driven 
high, 
thereby 
disconnecting 
the 


terminating 
resistors and placing the internal 


low 
dropout 
regulator 
into 
low-power 


mode. 
In disconnect 
mode, each termina- 


tion line presents a high impedance 
to the 
SCSI bus with 
the overall 
effect 
being 
to 
preserve 
high 
signal 
integrity 
and 
yield 
subsequent 
reliable, 
error-free 
communica- 


{ions. 


During 
normal 
operation, 
the 
LX5212 


consumes 
only 
600pA of current, 
which 
is 


the lowest 
enabled 
supply 
current 
of any 


terminator 
available 
on the market 
today. 


Linfinity's 
proprietary 
BiCMOS low dropout 


regulator 
architecture 
enables 
this unique 
and very efficient 
operating 
characteristic. 


The 
LX5212 
also 
offers 
a 
precisely 


trimmed 
channel output current specified to 
a 5% tolerance. 
The maximum 
value of the 


output 
current 
is trimmed 
as closely 
as 


possible 
to 
the 
SCSI standard 
maximum 


specification 
to give 
the 
highest 
possible 
noise margin 
for fast SCSI operation. 
And 
the LX5212 sinks 
up to 30mA of current, 


making it compatible 
with today's fast active 
negation 
drivers. 
The 
LX5212 
is a superior, 
pin-far-pin 
replacement 
for a variety of industry 
prod- 
ucts, such as the UC5614. 


• 
2.5pF OUTPUTCAPACITANCEDURING 
DISCONNECT 


• 
SoOnASUPPLYCURRENTIN DISCONNECT 
MODE 


• 
600~ 
SUPPlYCURRENTDURINGNORMAL 


OPERATION 


• 
30mA SINKCURRENTFORACTIVE 
NEGATION 


• 
LOGICCOMMAND DISCONNECTSALL 
TERMINATIONLINES 


• 
CURRENTLIMITAND THERMALPROTECTION 


• 
COMPATIBLEWITH SCSI1, 2, 3, AND FAST 
20 STANDARDS 


• 
HOT SWAPCOMPATIBLE 


• 
CONSULTFACTORYFORAPPLICATIONTEST 
REPORT5212TR 


• 
EVALUATION BOARD AVAILABLE 
• 


--- 
NOTE: --- 
For An In-Depth 
Discussion On Applying 
SCSI, Request Linfinity 
Application 
Note: 
"Understanding The 
Single-Ended SCSI Bus" 


fA lOCI 


o to 70 
~ 


Plastic DIP 
~. 
Plastic TSSOP 
~. 
Plastic sale 


16-pin 
24-pin, Power 
16-pin, Power 


LX5212CN 
LX5212CPWP 
LX5212CDP 


Note: 
All surface-mount 
packages are available in Tape & Reel. 


Append the leller "T" to pan number. 
(i.e. 
LX5212CDPT) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


9-LINE 
Low CAPACITANCE,pPOWER SCSI TERMINATOR 


TermPwr 
Voltage. 
Signal Line Voltage .. 
Regulator Output Current. 
Operating Junction 
Temperature 
Plastic (N, PWP, DP Packages).. 
.. 
150°C 
Storage Temperature 
Range. 
. 
.... -65°C to 150°C 


Lead Temperature 
(Soldering, 
10 seconds) 
. 
.. 
300°C 


.. 
" 
+7V 
.. 
OVto +7V 
...................... 
O.4A 


Note 
1. 
Exceeding 
these ratings could 
cause damage 
to the device. 
All vohages 
are with 


respect 
to Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 


terminaL 


Junction 
TemperalUre 
Calculation: 
TJ = T" + (PI) x 8J). 


The 
6JA numbers 
are gUidelines 
for the thennal 
performance 
of the device/ 
pc-board 


system. 
All of the above 
assume 
no ambient 
airflow. 


L 


H 


Open 


Enabled 


HIZ 


HIZ 


17 
18 
19 


N.C. 


GND 


DlscoNNEa 


11 


12 


16 
15 


REGOUI 


N.C. 
N.C. 
v•••• 
14 
13 


NPACKAGE 
(Top View) 


17 
18 
19 


N.C. 


GND 


{ 


N.C. 
. k 
N.C. 
Heatsln 
N.C. 


N.C. 


DISCONNEa 
11 
12 


16 
15 


REGOUI 


N.C. 


~:~:1Heatsink 
N.C . 


N.C. 


N.C. 
v•••• 
14 
13 


PWPPACKAGE 


(Top View) 


17 
18 
19 


Heatsink { N.C. 


GND 


DISCONNEa 


11 
12 


16 
15 


REG OUT 


N.C. 
) Heatsink 
N.C. 
v•••• 


T4 


T3 


DPPACKAGE 


(Top View) 


OLINFrNITY 


MICKOElECTI{ONICS 


• 


Parameter 
- 
TermPwr Voltage 
VT..,. 
4 
5.25 
V 


Signal Line Voltage 
0 
5 
V 


Disconnect Input Voltage 
0 
VT..,. 
V 


Output Capacitor on REGOUT 
2.2 
lJF 


Operating Virtual Junction Temperature Range 


lX5212C 
0 
125 
°C 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperature 
range of 
aoe:;; TA 
:$ 70°e. 
TermPwr 
= 4.75V, 
Discon- 


nect = av. 
Low duty 
cycle 
pulse 
testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 


Parameter • 


Test Conditions 


Supply Current 
Section 


TermPwr Supply Current 


Power Down Mode 


Output 
Section 
(Terminator 
Lines) 


All term lines = Open 
All term lines = 0.5V 


Disconnect = Open 
• 


Tenninator Impedance 
ITERM = -SmA to -15mA, TA = 25°C 
104 
110 
116 
Q 
ITERM = -SmA to -15mA 
100 
110 
120 
Q 


Tenninator Output 
High Voltage 
2.65 
2.9 
V 


Max. Output Current 
VOUT = 0.5V, TA = 25°C 
-20.3 
-21.8 
-23 
mA 
VOUT = 0.5V, O°C,; TA,; 
70°C 
-19.0 
-21.8 
-23 
mA 


Your= 0.5V, VTERM = 4V, TA = 25°C 
-19.5 
-21.8 
-23 
mA 


VOUT 
- 0.5V, VTERM 
- 4V, O°C,; TA,; 
70°C 
-18.0 
-21.8 
-23 
mA 


Output 
Leakage 
Disconnect = Open, VT..,. 
= OVto 5.25V 
10 
400 
nA 


Output Capacitance 
Disconnect = Open 
2.5 
pF 
Sink Current 
Your= 4V 
20 
30 
mA 


Regulator Output Voltage 
3.6 
V 
Line Regulation 
VTERM = 4V to 6V 
10 
20 
mV 


Load Regulation 
I"G = 0 to -SOmA 
20 
50 
mV 


Drop Out Voltage 
I"G = -SOmA 
0.7 
1.0 
V 
Short Circuit Current 
V"G - OV 
-200 
-350 
mA 
Thermal Shutdown 
150 
°C 


Disconnect 
Section 


Disconnect Threshold 
Input Current 


OLINFrNITY 


MICI.-()~ll( 
1!.:(INICS 


Channel 
1019 


---------------1 
HOST 


5V 
TERM POWER 
I 
I 
I 


>-u 
w 
ZZ0U 
Vl 
15 


22~F 


TERMPWR 


>-u 
w 
ZZ0U 
Vl 
15 


2.2~F 


PERIPHERAL ,- 
- - - - - - - - - - - - -- 
I 
TERM POWER 
5V 
I 
I 
DB (0) 
DB (1) 
DB (0) 
DB (11 
u 
w 
Zz8 
Vl 
15 
2.2~F 


ACK 
RST 
MSG 


ACK 
RST 
MSG 


>-u 
w 
Z 
Zo 
~ 
15 
22~F 


OLINFrNITY 


M 
I 
( 
h: () 
ILl 
( 
I 
" 
() 
N 
I 
( 
S 


The 
LX5213 
is a nine-line 
active 
terminator 
for the SCSI parallel 
bus. 
This SCSI standard 
recommends 
active termination 
at both ends 
of 
the 
SCSI bus. 


During 
disconnect 
mode, 
the 
LX5213 
re- 


quires 
a meager 
6011A of supply 
current 
while 
offering 
only 
3.5pF 
of output 
capacitance. 
To enter 
this 
low-power 
mode, 
the 
discon- 
nect 
pin can be left open 
(floating) 
or driven 


high, 
thereby 
disconnecting 
the terminating 
resistors 
and placing 
the internal 
low dropout 


regulator 
into 
low-power 
mode. 
In discon- 
nect 
mode, 
each 
termination 
line 
presents 
a high 
impedance 
to the 
SCSI bus 
with 
the 


overall 
effect 
being 
to preserve 
high-signal 


integrity 
and yield subsequent 
reliable, 
error- 
free communications. 
During 
normal 
operation, 
the LX5213 con- 


sumes 
only 
60011A of current, 
which 
is the 
lowest 
enabled 
supply 
current 
of any termi- 
nator 
available 
on 
the 
market 
today. 
Linfinity's 
proprietary 
BiCMOS 
low 
dropout 
regulator 
architecture 
enables 
this 
unique 


and 
very 
efficient 
operating 
characteristic. 
The LX5213 also offers 
a precisely 
trimmed 
channel 
output 
current 
specified 
to 
a 
5% 


tolerance. 
The maximum 
value 
of the output 


current 
is trimmed 
as closely 
as possible 
to 
the SCSI standard 
maximum 
specification 
to 
give 
the 
highest 
possible 
noise 
margin 
for 
fast SCSI operation. 
And 
the 
LX5213 
sinks 
up to 150mA of current, 
making 
it compatible 
with 
today's 
fast 
active 
negation 
drivers. 


The 
LX5213 
is a superior, 
pin-for-pin 
re- 
placement 
for a variety 
of industry 
products 
such 
as the 
UC5603 
and 
UC5613. 


• 
3.5pF OUTPUTCAPACITANCEDURING 
DISCONNECT 


• 
60~ 
SUPPlYCURRENTIN DISCON- 


NECTMODE 


• 
600~ 
SUPPLYCURRENTDURING 
NORMALOPERATION 


• 
150mA SINKCURRENTFORACTIVE 
NEGATION 


• 
LOGICCOMMAND DISCONNECTSALL 
TERMINATIONLINES 


• 
CURRENTLIMITAND THERMAL 
PROTECTION 


• 
COMPATIBLEWITHSCSI 1, 2 AND 3 
STANDARDS 


• 
CONSULTFACTORYFORAPPLICATION 
TESTREPOn 5213TR 


"1 .hJ' 
I 
. 
. 
\ 
Ltv--J 


--- 
NOTE: --- 
For An In-Depth 
Discussion On Applying 
SCSI, Request Linfinity 
Application 
Note: 
"Understanding The 
Single-Ended SCSI Bus" 


T. l°e) 


o to 70 
~ 


Plastic DIP 
~. 
Plastic TSSOP 
~. 
Plastic sale 
16-pin 
24-pin, 
Power 
16-pin, 
Power 


LX5213CN 
LX5213CPWP 
LX5213CDP 


Note: All surface-mount 
packages are available in Tape & Reel. 


Append 
the letter "T" to part number. 
(i.e. 
LX5213CDPT) 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996 
1997 
. . . 
. 
. 


TermPwr Voltage 
+7V 


Signal Line Voltage 
. 
OVto +7V 
Regulator Output Current 
. 
O.4A 
Operating Junction 
Temperature 


Plastic (N. PWP. DP Packages) 
150°C 
Storage Temperature 
Range 
-65°C to 150°C 
Lead Temperature 
(Soldering, 
10 seconds) 
300°C 


Ole 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 
to Ground. 
Currents 
are positive 
into, negative 
out of the specified 
terminal. 


_!'m. 
+.1.1**. 
_J.iW· 
+"iW· 


Junction Temperature 
Calculation: 
TJ = T.•.+ (PI) x 8J). 
The aJA numbers 
are guidelines 
for the thermal performance 
of the device; pc-board 
system. 
All of the above 
assume 
no ambiem 
airflow. 


L 


H 
Open 


Enabled 
HIZ 


HIZ 


600~A 
60~A 
60~A 


T7 


TS 


T9 


N.C. 


GND 


DISCONNECT 


T1 


T2 


T6 


TS 


REG OUT 


N.C. 


N.C. 


V••• 
T4 


T3 


NPACKAGE 
(Top View) 


T7 


TS 


T9 


N.C. 


GND 


{ 


N.C. 


. k 
N.C. 
Heatsln 
N.C. 


N.C. 


DISCONNECT 


T1 


T2 


T6 


TS 


REG OUT 


N.C. 
N.c.) 
N.C. 
Heatsink 
N.C • 


N.C. 


N.C. 


V•••• 


T4 


T3 


PWPPACKAGE 


(Top View) 


T7 


TS 


T9 


Heatsink 
{ 
N.C. 


GND 


DISCONNECT 


T1 


T2 


T6 


TS 


REG OUT 


N.C. } Heatsink 
N.C. 


V•••• 
T4 


T3 


DPPACKAGE 


(Top View) 


OLINFINITY 


M 
1 ( 
K 
() 
l 
L 
E 
( 
1 I\. () 
N 
, 
(" 
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Parameter 
- 
• 


TermPwr Voltage 
VTERM 
4 
5.25 
V 


Signal Line Voltage 
0 
5 
V 


Disconnect Input Voltage 
0 
VTEIlM 
V 


Output Capacitor on REGOUT 
2.2 
~F 


Operating Virtual Junction Temperature Range 
l.X5213C 
0 
125 
°C 


(Unless otherwise 
specified, 
these specifications 
apply over the operating 
~rnbient temperature 
range of aoe ~ TA 
~ 70°e. 
TermPwr 
= 4.75V, Discon- 


nect = av. 
Low duty 
cycle 
pulse 
testing 
techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 


Parameter 
III 


Test Conditions 


Supply 
Current 
Section 


TermPwr Suppiy Current 


Power Down Mode 


Output 
Section 
(Terminator 
Lines) 


All term lines = Open 


All term lines = 0.5V 


Disconnect = Open 
• 


Terminator Impedance 
iTERM = -5mA to -15mA, TA = 25°C 
104 
110 
116 
Q 


IrERM = -5mA to -15mA 
100 
110 
120 
Q 


Terminator Output 
High Voltage 
2.65 
2.9 
V 


Max. Output Current 
Your 
= 0.5V, TA = 25°C 
-20.3 
-21.8 
-23 
mA 


Your 
= 0.5V, O°C'; TA'; 
70°C 
-19.0 
-21.8 
-23 
mA 


YOUl = O.SY, VTERM = 4V, TA = 25 


Q 


( 
-19.5 
-21.8 
-23 
mA 


YOUl = O.SY, VTERM = 4V, DOC ~ TA ~ 70°C 
-18.0 
-21.8 
-23 
mA 
Output Leakage 
Disconnect = Open, VrERM = OVto 5.25V 
10 
400 
nA 
Output Capacitance 
Disconnect = Open 
3.5 
pF 


Sink Current 
Your 
= 4V 
100 
150 
mA 


Regulator Output Voltage 
3.6 
V 
Line Regulation 
VrERM = 4V to 6V 
10 
20 
mV 
Load Regulation 
I". = 0 to -50mA 
20 
50 
mV 
Drop Out Voitage 
I". = -50mA 
0.7 
1.0 
V 
Short Circuit Current 
V". = OV 
-200 
-350 
mA 
Thermal Shutdown 
150 
°C 


Disconnect 
Section 


Disconnect Threshold 


Input Current 


OLINFINITY 


MICROELE< 
TI~()NICS 


BLOCK 
DIAGRAM 


---------------~HO~ 


5V 
TERM POWER 
I 
I 
I 


r--------------- 
PERIPHERAL 
I 
TERM POWER 
1 
5V 


1 
DB (0) 
DB (1) 
DB (0) 
DB (1) 
u 
UJZzav 
V>o 


2.2pF 


l- 
V 
UJZz 
10 
I~ 
10 


1 
2.2pF 


: 
-=- 
.:. 
J 


Note: Add third LX5213 for 16-bit SCSI 


ACK 
RST 
MSG 


ACK 
RST 
MSG 


u 
UJZzav 
V>o 


2.2pF 
I 


1 


I 
- 
- 
1 
,--_ 
- 
- 
- 
__ 
- 
- 
- 
- 
- 
- 
- 
__ 
I 


OLINFINITY 


M I ( 
1\ 
() 
L 
L 
l 
( 
T 
1\ 
() 
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The LX5218 and LX5219 represent 
next-generation 
technology 
for SCSI termination 
applications. 
The 
low voltage BiCMOS architecture 
employed 
in their 
design offers superior performance 
to older passive 
and active techniques. 
The architecture 
employs 
high-speed 
adaptive 
elements 
for each 
channel, 


providing 
the 
fastest 
response 
possible. 
The 
channel 
bandwidth 
is typically 
35MHz. 
The 
LX5218/19 compare 
favorably to older linear regu- 


lator approaches 
;hose 
bandwidth's 
are domi- 
nated by the output 
compensation 
capacitor 
and 
are limited to the 500KHz bandwidth 
region (see 
further 
discussion 
in the Functional 
Description 
section). 
The new architechture 
also eliminates 


the output compensation 
capacitortypicai 
in earlier 
terminator 
designs. 
Each is approved 
for use with 
SCSI 1, 2, 3, ULTRA and beyond 
- 
providing 
the 
highest 
performance 
alternative 
available 
today. 
Another 
key improvement 
lies in their ability 


to insure reliable, 
error free communications 
even 
in systems 
which 
do 
not necessarily 
adhere 
to 
recommended 
SCSI hardware 
design 
guidelines, 
such 
as the use of improper 
cable 
lengths 
and 


impedances. 
Frequently, 
this situation 
is not con- 


trolled 
by the peripheral 
or host 
designer 
and, 


when problems 
occur, they are the first to be made 
aware of the problem. 
The LX5218/I9 architecture 


is much 
more 
tolerant 
of marginal 
system 
inte- 


grations. 
Recognizing 
the 
needs 
of 
portable 
and 
configurable 
peripherals, 
the LX5218/19 has a TIL 
compatible 
sleep/disable 
mode. 
Quiescent 


current is typically less than (275pA) in this mode, 
while the output capacitance 
is also less than 4pF. 
The obvious 
advantage 
of extended 
battery 
life 
for portable 
systems 
is inherent 
in the product's 
sleep 
mode 
feature. 
Additionally, 
the 
disable 
function 
permits 
factory floor or production-line 
configurability, 
reducing 
inventory 
and product- 
line diversity costs. 
Field configurability 
can also 
be accomplished 
without 
physically 
removing 
components 
which, 
oftentimes 
results 
in field 


returns 
due 
to mishandling. 


Reduced 
component 
counts 
is also inherent 
in 
the LX52I8/19 architecture. 
Traditional 
termina- 
tion techniques require large stabilization and 
transient 
protection 
capacitors 
of up to 20pF in 
value and size. 
The LX5218/19 architecture 
does 
not require 
these 
components, 
allowing 
all the 
cost savings associated with inventory, board 
space, assembly, reliability, and component 
costs. 
The difference 
between 
the LX5218 and 
the 
LX5219 is the sleep 
mode 
logic. 
The LX52I8 is 
Active Low Logic. The LX5219 is Active High Logic. 


• 
ULTRA-FAST RESPONSE FOR FAST-20 
SCSI APPLICATIONS 


• 
35MHz 
CHANNEL 
BANDWIDTH 


• 
3.5V OPERATION 


• 
LESSTHAN 4pF OUTPUT CAPACITANCE 


• 
SLEEPMODE CURRENT LESS THAN 
275pA 


• 
THERMALLY SELF LIMITING 


• 
b!Q EXTERNAL COMPENSATION 
CAPACITORS 


• 
IMPLEMENTS 8-BIT OR 16-BIT (WIDE:) 
APPLICATIONS 


• 
COMPATIBLE WITH ACTIVE NEGATION 
DRIVERS(60mA 
I CHANNEL) 


• 
COMPATIBLE WITH PASSIVE AND 
ACTIVE TERMINATIONS 


• 
APPROVED FOR USE WITH SCSI 1, 2, 3 
AND ULTRA 


• 
CONSULT FACTORY FOR APPLICATION 
TEST REPORT 5218TR 


• 
EVALUATION BOARD AVAILABLE I 


--- 
NOTE: --- 
For An In-Depth 
Discussion On Applying 
SCSI, Request Linfinity 
Application 
Note: 
"Understanding The 
Single-Ended SCSI Bus" 


T 
J lOCI 
~. 
Plastic SOWB 
~. 
Plastic TSSOP 
1----- 
16-pin 
_2_0_-p_in 
_ 
g : :~~-- 
---~~l[~fg~-~_- 
__-_-_-_-_-_~-~~~: 
j~:~__ 


Note: 
All surface-moum 
packages 
are available 
in Tape 
& Reel. 


Append 
the letter "T" to part number. 
(i.e. 
LX5218CDWT) 


I 
FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996 
1997 


• 
, 
I 
• 
.,. 
• 


Continuous 
Termination 
Voltage. 
...... 10V 
Continuous 
Output 
Voltage Range. 
...0 to 5.5V 


Continuous 
Disable Voltage Range. 
.. 0 to 5.5V 
Operating 
Junction 
Temperature 
O°C to 125°C 
Storage Temperature 
Range 
-65°C to +150°C 
Solder Temperature 
(Soldering, 
10 seconds) 
300°C 


Junction Temperature Calculation, Tj = TA + (Pn X 8jA)· 


The aJA numbers 
are guidelines 
for the thermal 
performance 
of the device/pc-board 
system. 


All of the above 
assume 
no ambiem 
airflow. 


TERM POWER 


N.C. 


DO 
01 
02 
03 
04 
GNo 


TERM POWER 


N.C. 


N.C. 


DO 


01 
02 
03 
04 


N.C. 
GNo 


oLINFrNITY' 


M 
I C I< () 
E l 
E:.C T K () 
N Ie 
5 


DWPACKAGE 


(Top View) 


PWPACKAGE 


(Top View) 


TERM POWER 


N.C. 


DISABLE 
08 
07 
06 


OS 
GNo 


TERM POWER 


DISABLE 


N.C. 


DB 
07 


N.C. 
06 


OS 


N.C. 
GNo 


PRODUCT 
DATABOOK 
1996/1997 


ULTRA 
9-CHANNEL 
SCSI 
TERMINATOR 


Parameter 
Recommended Operating 
Conditions 


Termination Voltage 
VTERM 
3.5 
5.5 
V 


High Level Disable Input Voltage 
V,H 
2 
VTERM 
V 


Low Level Disable Input Voltage 
Vil 
0 
0.8 
V 


Operating Virtual Junction Temperature Range 


LX5218C 
0 
125 
·C 


lX5219C 
0 
125 
·C 


_11~t~j~i~, 
11111~'~1~'IIIII~t!E!t:III. 


Term Power;; 4.75V unless otherwise specified. 
Unless otherwise 
specified, these specifications 
apply at the recommended 
operating 
ambient tempera- 


lure of T-l, "" 25°C. 
Low duty cycle pulse testing techniques 
are used which maintains junction and case temperatures 
equal to the ambient 
temperature . 


• 
' 
Mf3&il:Utflll' 
• 
mDll!mI 
. 


Parameter 
Test Conditions 


Output High Voltage 
YOUl 
2.65 
2.85 
V 


TermPwr Supply Current 
I" 
All data lines = open 
6 
9 
mA 


All data lines = 0.5V 
215 
225 
mA 


LX5218 
Disable Pin> 2V 
275 
~A 


LX5219 
Disable Pin < 0.8V 
375 
~A 
Output Current 
lOUT 
Your = 0.5V 
-21 
-23 
-24 
mA 


Disable Input Current 
LX5218 
I'H 
Disable Pin = 4.75V 
90 
~A 


Disable Pin = OV 
-10 
nA 


LX5219 
Disable Pin = 4.75V 
10 
nA 


Disable Pin = OV 
-90 
~A 


Output Leakage Current 
LX5218 
101 
Disable Pin = > 2.0V, Vo = 0.5V 
10 
nA 


LX5219 
Disable Pin = < 0.8V, Vo = 0.5V 
10 
nA 


Capacitance in Disabled Mode 
(OUT 
Vour = OV,frequency = 1MHz 
4 
pF 


Channel Bandwidth 
BW 
35 
MHz 
Termination Sink Current, per Channel 
ISINK 
Your = 4V 
60 
mA 


I 


THERMAL 
LIMITING 
CIRCUIT 


CURRENT 
BIASING 
CIRCUIT 


--------1 
I 
I 
I 
I 
I 
I 


I 
I 
-=- 
I 
_________ 
.J 


\ 
1 OF 9 CHANNELS 


Cable transmission theory suggests to optimize signal speed 
will respond to line demands by delivering 24mA on assertion 


and quality, the termination should act both as an ideal voltage 
and by imposing 2.8SV on deassertion. 
In order to disable 


reference when the line is released (deasserted) 
and as an 
the device, the Disable pin must be driven logic High (Logic 


ideal current source when the line isactive (asserted). Common 
Low for LXS219). This mode of operation places the device 
active terminators, which consist of Linear Regulators in series 
in a sleep state where a meager 27S~A of quiescent current 
with resistors (typically 110n), are 
POWER Up / 
POWER 
DOWN 
FUNCTION 
TABLE 
is consumed. 
Additionally, all out- 


a compromise. 
As the line voltage 
puts are In a Hi-Z (impedance) 


increases, the amount of current 
state. Sleep mode can be used for 
decreases linearly by the equation 
power 
conservation 
or to com- 
V ~ I • R. 
The LXS218/19, 
with 
pletely 
eliminate 
the 
terminator 
itsunique new architecture applies 
L 
H 
Enabled 
6mA 
from the SCSIchain. In the second 
the maximum amount of current 
H 
L 
HI Z 
275~A 
case, termination node capacitance 
regardless of line voltage until the 
Open 
Open 
Enabled 
6mA 
is important to consider. 
The ter- 
termination high threshold (2.8SV) 
L- 
-'- 
L- 
-'- 
---J 
minator will appear as a parasitic 


is reached. 
distributed capacitance on the line, 


Acting as a near ideal line terminator, the LXS218/19 
closely 
which can detract from bus performance. 
For this reason, the 


reproduces 
the optimum case when the device is enabled. 
LXS218/19 
has been optimized to have only 4pF of capacitance 
To enable the device the Disable Pin must be pulled logic 
per output 
in the sleep state. 


Low or left Open (The LXS219 Disable Pin must be pulled 
An additional feature of the LXS218/19 
is its compatibility 


Logic High or left open to enable the device). 
During this 
with active negation drivers. 
The device handles up to 60mA 


mode of operation, quiescent current is 6mA and the device 
of sink current for drivers which exceed the 2.8SVoutput high. 
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FIGURE # 


lA. 
RECEIVING 
WAVEFORM 
IFreq. = 1.0MHz) 


1B. 
DRIVING 
WAVEFORM 


2A. 
RECEIVING 
WAVEFORM 
(Freq. = 5.0MHz) 


2B. 
DRIVING 
WAVEFORM 


3. 
1OMHz WAVEFORM 


4. 
20MHz 
WAVEFORM 


FIGURE # 


17. 
8-BIT SCSI SYSTEM APPUCATION 


FIGURE # 


5. 
OUTPUT HIGH VOLTAGE Ys. JUNCTION 
TEMPERATURE 


6. 
OUTPUT CURRENT Ys. JUNCTION 
TEMPERATURE 


7. 
OUTPUT CURRENT Ys. OUTPUT HIGH VOLTAGE 
IV, = 4.75V) 


8. 
OUTPUT CURRENT Ys. OUTPUT HIGH VOLTAGE 
IV, = 3.3VI 


9. 
TERMINATION 
VOLTAGE Ys. SUPPLY CURRENT 


10. 
TERMPWR SUPPLY CURRENT Ys. TERMINATION 
VOLTAGE 
(Disabled) 


-L.X5218 


11. 
TERMPWR SUPPLY CURRENT Ys. TERMINATION 
VOLTAGE 
(Disabled) 


-L.X5219 


12. 
OUTPUT HIGH VOLTAGE 
ys. JUNCTION 
TEMPERATURE (V, = 3.3V) 


13. 
OUTPUT CURRENT YS.JUCTION 
TEMPERATURE (V, = 3.3V) 


14. 
OUTPUT HIGH VOLTAGE YS.TERMINATION 
VOLTAGE 


15. 
OUTPUT CURRENT YS.TERMINATION 
VOLTAGE 


16. 
OUTPUT CURRENT MATCHING 
CHANNEL 
TO CHANNEL 
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FIGURE 
9. 
- 
TERMPWR 
SUPPLY CURRENT 


Ys. TERMINATION 
VOLTAGE 


FIGURE 
11. 
- 
L.X5219 
TERMPWR 
SUPPLY CURRENT 


Ys. TERMINATION 
VOLTAGE 
(Disabled) 
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FIGURE 14. 
- 
OUTPUT HIGHVOLTAGE 


Ys. TERMINATION 
VOLTAGE 


30 


1 


25 


0-c~ 
20 
~ 
v- 
::I 
.9- 


15 
::I0 
J 
10 


I 


VT= 
3.3V 
-- 
-- 
...•.•.. 


E 
" 


3 
~ 
./ 
.:!l 
~ 


2.5 V 
s:.~ 
2 
:c- 
::I 
Q. 
1.5 
- 
::I0 
J 
• 


OLINFrNITY 


MICI{O[lEC 
II{ON1( 
5 


'< 
E:2 225 


023.5·24 
023·23.5 
.22.5·23 
• 22 . 22.5 
• 21.5·22 
.21·21.5 


r---------------I 
HOST 


I 
5V' 
TERM POWER 
I 
I 
I 
I 
I 
22~F:.:r:: 
DB (0) 
ti 
UJ 
DB (1) 
Z 
Z 
~ 
15 


ACK 
RST 
MSG 


PERIPHERAL 1- - - - - - - - - - - - - - - .., 


I 
TERM POWER 
5V 
I 
I 
I 
I 
I 
I 
ti 
I 
Z 
I 
Z 
I 


8 
I 


B 
I 
I 
I 
I 


TERMPWR 
I 
I 
I 


til 
UJ 
I 
~ 
I 


8 
I 
(/) 
I 
15 
I 
I 
I 
-=- 
I 
L 
I 


DB (0) 
DB (1) 


ACK 
RST 
MSG 


OLINFrNITY 


M 
I ( 
R 
() 
Ell 
( 
I 
1\ 
tl 
N 
I 
( 
5 


The LX5268 is a six-channel 
inverting 
trans- 
ceiver 
that 
is used 
to drive 
and receive 
the 
signals 
from 
the 
single-ended 
Small 
Com- 
puter 
Systems 
Interface 
(SCSI) bus. 
The in- 
verting 
drivers 
are 
programmable 
to func- 
tion 
either 
as totem-pole 
or as open-drain 


outputs. 
The 
open-drain 
mode 
is used 
to 


drive the wired-OR 
lines of SCSI (BSY, SEL, 


RST). 
The 
totem-pole 
outputs 
provide 
ac- 


tive signal negation 
for higher 
signal-to-noise 
ratios on the bus. 
All the drivers 
and receiv- 


ers may be disabled 
with the CE control 
pin. 


The A inputs 
of the drivers 
are taken 
high to 
ensure 
a low on the output 
when 
the input 
is open 
or to eliminate 
external 
pullup 
re- 


sistors. 
The 
drivers 
also feature 
controlled 


turn-on 
and turn-off 
times to reduce 
crosstalk 
in and RF emissions 
from the SCSI cable. 


The 
LX5268 
inverting 
receivers 
exhibit 
600m V of hystersis 
and 
incorporate 
a 
5ns 
pulse 
filter 
to reject 
high-frequency 
noise 
coupling 
from 
adjacent 
signal 
lines. 
These 


improvements 
to typically 
single-ended 
SCSI 


I/O's provide 
less data errors and higher 
data 


throughput 
with 
less noise 
emissions. 
The 
DElRE 
enable 
has 
a pulldown 
resistor 
on 
the 
input 
to 
ensure 
that 
the 
receiver 
is 
enabled 
when 
the DElRE 
input 
is open. 
The 
switching 
speeds 
of the LX5268 are 


sufficent 
to transfer 
data 
over 
the data 
bus 
at 80-million 
transfers 
per 
second. 
Proper 
bus 
termination 
is required 
to meet 
these 
data 
rates. 
Linfinity offers 
a broad 
range 
of 
terminator 
solutions 
such 
as the LX5218, 9- 


Channel 
Current 
Mode 
Terminator 
and the 
LX5208, 18-Channel 
Boulay Terminator. 
The 
pin 
assignment 
of the 
LX5268 and 
its en- 
abling 
logic make 
this device 
applicable 
for 


the data path (8 data bits plus parity) 
for the 
SCSI bus. 
This 
device 
is available 
in the 
space- 


efficient 
shrink-small-oudine 
package 
(SSOP) 
with 25-mil pin pitch. 
Each of the 6 identical 


channels 
conform 
to the 
requirements 
of 
ANSI 
X3.131 
- 
1986 
(SCSI-I) 
and 
the 
proposed 
SCSI-2 and -3 standards. 


The LX5268 is characterized 
for operation 
from O°C to 700C. 


• 
OUTPUT CAPACITANCE: 
15pF Typ. 


• 
ACTIVE NEGATION 
(TOTEM-POLE) 
OR 
OPEN-DRAIN; 
SELECTABLEDRIVER OUTPUTS 
o TOTEM-POLE; 40mA 
SOURCE / 48mA 
SINK 
CURRENT 
o OPEN-DRAIN; 
48mA 
SINK CURRENT 
o CONTROLLED DRIVER RISEAND FALL TIMES 
6ns TYPICAL 


o LOW SKEw, t~(lim) ... 4ns TYPICAL 
o HIGH RECEIVERINPUT VOLTAGE 


HYSTERESIS- 600mV typo 


o RECEIVERINPUT NOISE PULSE FILTER- Sns 


MAXIMUM 


o 
EACH DRIVERAND RECEIVERMEETS ANSI 
X3.131-1986 
(SCSI-l) 
AND SCSI-2 & 3 
STANDARDS 


o POWER UP/DOWN 
GLITCH PROTECTION 


o 
HIGH IMPEDANCE WITH Vcc AT OV 


o COMPATI8LE WITH ACTIVE TERMINATORS 
FROM LlNFINIW 


• 
lXS218, 
9-Channel 
ULTRA 


• 
lXS212, 
9-Channel 
Low Capacitance 


• 
lXS207, 
18-Channel 
Low Capacitance • 


~ 


A 
2.5V 


::r:: 15pF 
~ 


B 
470 
2.5V 


::r:: 15pF 


TA (0C) 
~t • Plastic 
SSOP 


• 36-pin 
1---- 
o to 70 
LX5268CDB 


Note: 
All surface·mount 
packages 
are available 
in Tape & Reel. 


Append 
the letler "1''' (0 part number. 
(i.e. 
LXS268coBD 


---- 
NOTE: ---- 
For An In-Depth Discussion On 
Applying 
SCSI, Request linfinity 
Application 
Note: 
"Understanding 
The Single- 
Ended SCSI Bus" 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Supply Voltage Range 
(Vcc). 
. 
-O.5Vto 7V 


Bus Voltage Range. 
. 
-O.5V to Vnn + 0.5V 


Data I/O and Control (A-side) Voltage Range .. 
. 
-0.5V to Von + O.5V 
Continuous 
Power Dissipation. 
. 
.. 
. 
Internally Limited 


Operating 
Junction 
Temperature 


Plastic (DB Package). 
. 
150°C 


Storage Temperature 
Range 
. .. -65°C to 150°C 


Lead Temperature 
(Soldering, 
10 seconds) 
300°C 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 
to Ground. 
Currents are positive 
into, negative out of the specified 
terminal. 


Junction Temperature 
Calculation: 
TJ = T" + (PD X 8J). 


The aJA numbers are guidelines for the thermal performance of the device/pc-board 
system. 
All of the above 
assume 
no ambient 
airflow. 


lDE/RE 
2 


CE 36 


2A 
3 


2DE/RE 4 


3A 6 


3DE/RE 7 


4A 12 


4DE/RE 13 


SA 15 


SDE/RE 16 


6A 
17 


6DE/RE 
18 
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1 DE/RE 


2A 


2 DE/RE 


N.C. 


3A 


3 DE/RE 


V"" 


GND 


GND 


GND 


4A 


4 DE/RE 


N.C. 


SA 


S DElRE 


6A 


6 DElRE 


DB PACKAGE 


(Top 
View) 
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40MHz 
SINGLE-ENDED INVERTING 6-CHANNEL Bus TRANSCEIVER 


Parameter 
- 
• 
Supply 
Voltage 
V" 
4.75 
5 
5.25 
V 


High-Level 
Input 
Voltage 
VI< 
2.0 
V 


Low-Level 
Input 
Voltage 
VIL 
0.8 
V 


High-Level 
Output 
Current 
Driver 
10H 


-40 
mA 


Receiver 
-8 
mA 


Low-Level 
Output 
Current 
Driver 
104. 


48 
mA 


Receiver 
8 
mA 


Operating 
Virtual 
Junction 
Temperature 
Range: 


l.X5268 
T, 
0 
125 
·C 


Parameter 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperatures 
of aae :5.TA 
::; 70°C. 
Low duty 
cycle 
pulse 
testing 


techniques 
are used which 
maimains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 
• 
•••••••• 
Driver Section 
(Totem-Pole) 


High-Level 
Output 
Voltage 
VOH 
100= -20mA 
See Figure 
1 
2.0 
V • 


Low-Level 
Output 
Voltage 
VOl 
104.= 48mA 
See Figure 
1 
0.5 
V 


High-Impedance 
State 
Output 
Current 
10, 
Vo = GND 
-1 
~A 


Vo = Vcc 
1 
~ 


Output 
Capacitance 
COOT 
15 
pF 


Receiver 
Section 


High-Level 
Output 
Voltage 
VOH 
10H= -8mA 
See Figure 
2 
2 
3.5 
V 


Low-Level 
Output 
Voltage 
VOL 
IOL= 8mA 
See Figure 
2 
0.2 
0.8 
V 


Positive 
Going 
Input 
Threshold 
Voltage 
VT• 
1.7 
2 
V 


Negative 
Going 
Input 
Threshold 
Voltage 
Yr. 
0.8 
1.1 
V 


Input 
Hysteresis 
VIf'IS 
0.6 
V 


High-Level 
Input 
Current 
I" 
V,H= 2V 
See Figure 
2 
500 
~A 


Low-Level 
Input 
Current 
III 
VIL= 0.5V 
See Figure 
2 
-500 
~A 


High-Impedance 
State 
Output 
Current 
10, 
Vo = GND 
See Figure 
2 
-1 
mA 


Vo =Vcc 
10 
~A 


Driver Switching 
Section 
(Open-Drain) 
See Figure 
4 


Propagation 
Delay 
Time, 
High 
to Low 
tn, 
25 
40 
ns 


Propagation 
Delay 
Time, 
Low 
to High 
t",., 
25 
40 
ns 


Pulse 
Skew 
(t"" 
- tPZL) 
t" 
See Note 
3 
4 
ns 


Rise Time 
t, 
CL = 15pF 
4 
8 
ns 


Fall Time 
t, 
CL=15pF 
4 
8 
ns 


Driver Switching 
Section 
(Totem-Pole) 
See Figure 
3 


Propagation 
Delay 
Time, 
High 
to Low 
tmL 
10 
20 
ns 


Propagation 
Delay 
Time, 
Low 
to 
High 
~ 
10 
20 
ns 


Pulse Skew 
(tPHL- t,.LH) 
t,K 
See Note 
3 
9 
ns 


Rise Time 
t, 
CL = 15pF 
4 
6 
ns 


Fall Time 
t, 
CL = 15pF 
4 
6 
ns 


Note;3. 
This specification 
applies 
to any 5°C band 
within 
the operating 
lemperature 
range. 
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PRODUCT 
DATABOOK 
1996/1997 


40MHz 
SINGLE-ENDED INVERTING 6-CHANNEL 
Bus TRANSCEIVER 


• 


Parameter 
Test Conditions 


Propagation Delay Time, High to Low Level Output 
t"Hl 
See Figure 5 
10 
16 
ns 
Propagation Delay Time, Low to High Level Output 
t.u. 
See Figure 5 
10 
16 
ns 


Enable Time (3-state output) 
to High Level 
t,.,.. 
20 
30 
ns 
Enable Time (3-state output) 
to Low Level 
t"" 
20 
30 
ns 
Disable Time (3-state output) 
from High Level 
tpHZ 
20 
30 
ns 
Disable Time (3-state output) 
from Low Level 
t"., 
20 
30 
ns 
Pulse Skew (t..<l- t.u.) 
t,.'UM 
VCC = SV,See Note 3 
9 
ns 
RiseTime 
t,. 
5 
ns 
FallTime 
t, 
5 
ns 
Rejected Noise Pulse Duration 
tw 
5 
ns 


Supply 
Section 


Operating Mode 
Driver Enabled 


Driver Disabled 
No Load, All Inputs Open, CE= Vcc 
No Load, All Inputs Open, CE= Vcc 
No Load, All Inputs Open, CE= OV 


-100, 


-Iou 
-las, 


-lab or 


-10 


CE at Vcc 


DElRE atGND 
Others Open 
(see NoteAj 


VOH' 
or 


VOl 


I 
....L 
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Cl = 15pF 


(see Note B)I 


(see Note C) 


150% 


~~~~------------------------- 
Vcc 


Input A 
OV 
• 


I 
, 
I 
tpHl 
, 


:.. 
.' 


, 
tpLH 
, 


I 
, 
:.. 
.' 


,, 
, 
, 
, 
, 


B 


, 
, 
, 
, 


90% 
I 
:50% 
50%: 
, 90% 
, 
, 
I 
10% 
10% 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
I 
, 
, 
, 
, 
, 
I 
, 
tf ---+j 
l+- 
t ---+I 
:+- 


I 
r 
, 
, 


Note 
A. The input pulse 
is supplied 
by a generator 
having the following 
characteristics: 
PRR ,; IMHz, 50% duty cycle, t, & t, ,; 6 ns, and 20 
~ son. 


B. Cl. includes probe and jig capacitance. 


C. 
CE is at Vc-cand 
DE is at Vcc 
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DElRE 
(Note A) 


_____ 
/,: 
50% 


Input DElRE 
. 


: 
tPZl 


14 
.':, 


90% 
: 


: 
:50% 
i ' : 10% 
, 
, 


tf --+i 
j+- 


'\~~~ 
mmm 
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:, 
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Note 
A. The input 
pulse 
is supplied 
by a genera(Qr having 
the following 
characteristics: 
PRR:S;: lMllz, 
Soo/'Q dUly 
cycle, 
lr & It:5 6 ns. and 20 
= SOQ. 


B. Cl. includes probe 
and jig capacitance. 
C. 
CE is at Vcc 
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DElRE 
(see Note A) 


Cl = 15pF 
(see Note B)I 


(see Note C) 


____ 
--'/, 
50% 
Input B 
(See Note D) 
I.. 
tPHl 


90% ':,,, 


: 
t-+! 
f 
~ 


•• !,, 


150% 
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Note A. The input pulse is supplied 
by a generator 
having the following characteristics, 
PRR S Jj\.IHz, 50% duty cycle, t, & tf S 6 ns, and Zo ~ 50n. 


B. Cl includes probe and jig capacitance. 
C. CE is at V<x. 
D. DElRE is at ground. 
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Function Table 
(Chip Enable) (CE) 
111- 


Function Table· 
(Open-Drain 
Model 
.•.• 
~~- 


L 
H 
Open 


HiZ 
Enabled 
HiZ 


Function Table· 
(Totem-Pole Mode)- 


Inputs 
DElRE 
A 
B 


L 
L 
H 
Z 
L 
H 
L 
Z 
H 
X 
H 
L 
H 
X 
H 
L 


• CE is high 


L 
X 
L 
H 
Z 
L 
X 
H 
L 
Z 
H 
L 
X 
Z 
H 
H 
H 
X 
Z 
L 


• 
CE is high 
X = Irrelevant 


H = High level 
Z = High Impedance 


l = low level 
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The LX5269 is a six-channel, 
non-invert- 


ing transceiver 
that is used to drive 
and 


receive the signals from the single-ended 
Small Computer 
Systems Interface 
(SCSI) 
bus. 
The totem-pole 
outputs 
provide 
ac- 


tive signal 
negation 
for higher 
signal-to- 


noise ratios on the bus. 
All the drivers 
and receivers 
may be disabled 
with 
the 
CE control 
pin. 
The A inputs of the driv- 


ers are taken low to ensure a low on the 
output when the input is open or to elimi- 
nate external 
pullup 
resistors. 
The driv- 
ers also feature 
controlled 
turn-on 
and 
turn-off 
times to reduce 
crosstalk 
in and 
RF emissions 
from the SCSI cable. 


The 
LX5269 
non-inverting 
receivers 
exhibit 
600mV 
of 
hystersis 
and 
incorporates 
a 5ns pulse 
filter 
to reject 
high-frequency 
noise 
coupling 
from 
adjacent signal lines. These improvements 
to 
typically 
single-ended 
SCSI 
I/O's 


provide 
less data errors and higher 
data 
throughput 
with less noise emissions. 
The 


DE, RE enable has a pulldown 
resistor on 


the 
input 
to ensure 
that the 
receiver 
is 
enabled 
when 
the DElRE 
input 
is open. 


The switching 
speeds of the LX5269 are 


sufficent 
to transfer data over the data bus 
at 80-million 
transfers per second. 
Proper 
bus termination 
is required 
to meet these 


data rates. 
Linfinity 
offers a broad 
range 
of terminator 
solutions such as the LX5218, 
9-Channel 
Current 
Mode Terminator 
and 
the LX5208, 18-Channel 
Boulay Termina- 
tor. 
The pin 
assignment 
of the LX5269 


and its enabling 
logic 
make this device 


applicable 
for the data path (8 data bits 
plus parity) 
for the SCSI bus. 
This device 
is available 
in the 
space- 
efficient 
shrink-small-outline 
package 


(SSOP) with 25-mil pin pitch. 
Each of the 


6 identical 
channels 
conform 
to the re- 
quirements 
of A 
51 X3.131 - 1986 (SCSI- 
1) and the proposed 
SCSI-2 and -3 stan- 
dards. 


The LX5269 is characterized 
for opera- 
tion from O°C to 70°C. 


• 
OUTPUT CAPACITANCE: 15pF Typ. 


• 
ACTIVE NEGATION 
(TOTEM-POLE) OR 
OPEN-DRAIN; 
SELECTABLEDRIVEROUTPUTS 
o TOTEM-POLE;40rnA SOURCE/ 48mA SINK 


CURRENT 


o OPEN-DRAIN;48mA SINKCURRENT 
o CONTROLLEDDRIVERRISEAND FALLTIMES 
6nsTYPICAL 


o LOWSKEW,t~(I,m)'"4nsTYPICAL 
o HIGHRECEIVER 
INPUTVOLTAGE 
HYSTERESIS 
- 600mVtypo 


o RECEIVER 
INPUTNOISEPULSEFILTER 
- Sns 


MAXIMUM 


o EACHDRIVERAND RECEIVER 
MEETSANSI 
X3.131-1986(SCSI-1)AND SCSI-2& 3 
STANDARDS 


o POWERUP/DOWNGLITCHPROTECTION 
o HIGHIMPEDANCEWITHV" ATOV 
o COMPATIBLE 
WITHACTIVETERMINATORS 


FROML1NFINITY 


• 
LX5218.9-ChannelULTRA 


• LX5212.9-ChannelLow Capacitance 
• LX5207.18-ChannelLow Capacitance • 


Time - (5ns/Div.) 


~ 


A 
2.5V 


::I: 15pF 


Time - (5ns/Div.) 


~ 


B 
470 
2.5V 
I 
15pF 


TA 1°C) 
F-' 
Plastic 
SSOP 
• 36-pin 
1---- 
o to 70 
LX5269CDB 


KOle" All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append 
(he leiter "T' to part number. 
(i.e. 
LX5269CDBT) 


----NOTE: 
For An In-Depth Discussion On 
Applying 
SCSI, Request Linfinity 
Application 
Note: 
"Understanding The Single- 
Ended SCSI Bus" 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Supply Voltage Range 
(Vcc)' 


Bus Voltage Range. 
Data I/O and Control (A-side) Voltage Range. 
Continuous 
Power Dissipation. 


Operating 
Junction Temperature 


Plastic (DB Package). 
. 
1SO°C 


Storage Temperature 
Range 
-6Soc to 1SO°C 


Lead Temperature 
(Soldering, 
10 seconds) 
. 
. 300°C 


.................... -O.5V to 7V 
. 
-O.5Vto V0" + O.5V 
... -O.5Vto v"o + O.5V 


.................... Internally Limited 


Note 1. 
Exceeding 
these ratings could cause damage 
to the device. All voltages 
are with respect 


to Ground. 
Curren£S are positive 
into, 
negative 
out of the specified 
terminal. 


Junction 
Temperature 
Calculation: 
TJ = T.•.+ (Pox e ,,). 
The 8JA numbers 
are gUidelines 
for the thermal 
performance 
of the device/pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 


IDE/RE 
2 


CE 36 


2A 3 


20E/RE 
4 


3A 6 


30E/RE 
7 


4A 12 


40E/RE 
13 


SA 
15 


SOE/RE 16 


6A 
17 


60E/RE 
18 


OLINFrNITY 
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lA 


1 DElRE 


2A 


2 DElRE 


N.C. 


JA 
J DElRE 


V'" 


GND 


GND 


GND 


4A 


4 DElRE 


N.C. 


SA 


S DElRE 


6A 


6DE/R 


DB PACKAGE 


(Top View) 


Parameter 
- 
• 


Supply 
Voltage 
V" 
4.75 
5 
5.25 
V 


High-Level 
Input 
Voltage 
V,H 
2.0 
V 


Low-Level 
Input 
Voltage 
V" 
0.8 
V 


High-Level 
Output 
Current 
Driver 
-40 
mA 


Receiver 
IOH 
-8 
mA 


Low-Level 
Output 
Current 
Driver 
IOL 


48 
mA 


Receiver 
8 
mA 


Operating 
Virtual 
Junction 
Temperature 
Range: 


00269 
TA 
0 
125 
·C 


(Unless 
othenvise 
specified, 
these specificalions 
apply 
over 
the operating 
ambient 
temperarufes 
of GOC~ TA $ 70°e. 
Low duty cycle 
pulse 
testing 


techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
to the ambient 
temperature.) 


• 
ImIIEmlImElI. 


Parameter 


High-Level 
Output 
Voltage 
VOH 
IOH= -20mA 
See Figure 
1 
2.0 
V 


Low-Level 
Output 
Voltage 
VOL 
10L= 48mA 
See Figure 
1 
0.5 
V 


High-Impedance 
State 
Output 
Current 
10, 
Vo = GND 
-1 
IJA 


Yo = V" 
1 
IJA 


Output 
Capacitance 
COOT 
15 
pF • 


High-Level 
Output 
Voltage 
VOH 
IOH= -8mA 
See Figure 
2 
2 
3.5 
V 


Low-Level 
Output 
Voltage 
VOL 
101. = 8mA 
See Figure 
2 
0.2 
0.8 
V 


Positive 
Going 
Input 
Threshoid 
Voltage 
Vr> 
1.7 
2 
V 


Negative 
Going 
Input 
Threshold 
Voltage 
VI. 
0.8 
1.1 
V 


Input 
Hysteresis 
VHYS 
0.6 
V 


High-Level 
Input 
Current 
I~ 
V,H= 2V 
See Figure 
2 
500 
IJA 


Low-Level 
Input 
Current 
I. 
V" = 0.5V 
See Figure 
2 
-500 
IJA 


High-Impedance 
State Output 
Current 
10, 
Vo = GND 
See Figure 
2 
-1 
mA 


Yo = Vcc 
10 
IJA 


Propagation 
Delay Time, 
High 
to Low 
t..rL 
10 
20 
ns 


Propagation 
Delay 
Time, 
Low 
to High 
t".. 
10 
20 
ns 


Pulse 
Skew 
(t"HL - t"LH) 
t" 
See Note 
3 
9 
ns 


Rise Time 
t, 
CL = 15pF 
4 
6 
ns 


Fall Time 
t, 
CL= 15pF 
4 
6 
ns 


OLINFrNITY 


MIC!<OELECTR<JNICS 


• 


Parameter 
Test Conditions 


Propagation Delay Time, High to Low Level Output 
t,HL 
See Figure 4 
10 
16 
ns 
Propagation Delay Time, Low to High Level Output 
t,,,, 
See Figure 4 
10 
16 
ns 
Enable Time (3-state output) 
to High Level 
t,ZH 
20 
30 
ns 
Enable Time (3-state output) 
to Low Level 
tm 
20 
30 
ns 
Disable Time (3-state output) 
from High Level 
tpHZ 
20 
30 
ns 
Disable Time (3-state output) 
from Low Level 
t.u 
20 
30 
ns 
Pulse Skew 
(~L 
- t,...,) 
t,"UMl 
V" = SV,See Note 3 
9 
ns 
RiseTime 
t,. 
5 
ns 
FallTime 
t, 
5 
ns 
Rejected Noise Pulse Duration 
lw 
5 
ns 


Supply 
Section 


Operating Mode 
Driver Enabled 


Driver Disabled 
No Load, All Inputs Open, CE= V" 


No Load, All Inputs Open, CE= V" 


No Load, All Inputs Open, CE= OV 


-loH, 


-loL- 
-los, 
-Iovor 


-10 
..1 


CE otVcc 


DElRE otGND 
Others Open 
(see Note A) 


FIGURE 
2. 
- 
RECEIVER TEST CIRCUIT 
and 
INPUT 
CONDITIONS 
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PARAMETER 
MEASUREMENT 
INFORMATION 


Cl = 15pF 


(see Note 
B)I 


(see Note C) 


~', 
I 
I 
I 
I 
I 


50%: 


90% 
I 


,\,-50_- ~_:-_--_-_--_--_--_-_--_--_--_-__-_-__-_-_._.. :~ 


I 
I, 
:..•, 
• 
____ 
---1/,; 50% 
Input A 


: 
tpLH 
:.., 
..:,,,, 
:50% 
'90% 


I 
I 
t--.i 


r 
: 


I 
I 
I 
I 
I 
I 
I 
I 
Il+- 


I 


,, 
I 
I 
I 
I 
I 
I 
I 
tf ---+j 


I 
I 
I 
II+- 
, 


Note A. The input pulse is supplied 
by a generator 
having the following 
characteristics, 
PRR" 
IMHz, 50% duty cycle, t, & t," 
6 ns, and Zo = son. 
B. CL includes probe and jig capacitance. 
' 


C. CE is at Vcc and DE is at Vrr 


oLfNFfNITY 


MICI{Of.lECTI{ONI( 
S 


T 
f)~T~DnnV 
lnnl 
Ilnn, 


DElRE 
(see Note A) 


Cl = 15pF 
(see Note B)I 


Input B 
(See Note D)____ 
150% 
, 
I.. 
tplH 


, 
.':,, 


50%: ; 90% 


10% 
I 
i 
, 
, 
, 
, 
, 
, 


tr--1 
t-- 


~;;~--------- ---- ------ ------ 


:,, 
J" 


I..: 
:, 


90% : :50% 


I' 
, 10% 
, 
, 


: 
: 


t~ 
i.- 


f 
, 
, 


Note A. The input pulse is supplied 
by a generator 
having the following characteristics, 
PRR 5 IMHz, 50"/0duty cycle, I, & t,5 6 ns, and Zo - 50Q. 


B. Cl includes probe and jig capacitance. 


C. 
CE is al V("L' 


D. DElRE is at ground. 


____ 
50...,,~:' 
DElRE 
. 
~ 
, 
, 


i!50% 
--------::--~ 
, 
50% 
, 
, 
, 
, 
: 
tpHZ 
: 


~ 


\5_0_% 
_ 


, 
~ 't_50_% 
_ 


, 


,,,, 


~ 


OLINFrNITY 


MICI{()ELECTK()NICS 


PRODUCT 
DATABooK 
1996/1997 


40MHz 
SINGLE-ENDED 6-CHANNEL NON-INV. 
Bus TRANSCEIVER 


Function Table 
(Chip Enable) (CE) 
_lIB 


L 
H 
Open 


HiZ 
Enabled 


HiZ 


Function Table· 
(Totem-Pole 
Mode)_. 
. 
: 


Inputs 
DElRE 
A 
B 


L 
X 
L 
L 
Z 
L 
X 
H 
H 
Z 
H 
L 
X 
Z 
L 
H 
H 
X 
Z 
H 


• 
CE is high 
X = Irrelevant 
H = High Level 
Z = High Impedance 
L = Low Level 
• 
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Quality 


Working With Linfinity 


Linfinity Information Network 


pply Circuits 


Signal Conditioning 
Circuits 
• 


Military Products 
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~~·m·· 
m· ~mmlmDl 
_ 


SG143 
High-Voltage 
Operational 
Amplifier.. 
. 
8-45 
SG1536/1436 
High-Voltage 
Operational 
Amplifier.. 
. 
8-49 
~.~~-------------- 
LM385/385B 
LXl004 
LX1431 
LX6431/6431A16431B 
SG103-x.x 


SG 150312503/3503 
TL431/431A1431B 


1.2V & 2.5V Micropower Voltage Reference 
8-7 
1.2V & 2.5V Micropower Voltage Reference 
8-15 
Programmable Reference 
8-23 
Precision Programmable Reference 
.. 
8-31 


Voltage Reference 
Circuit - 1.8V, 2.4V, 2.7V, 3.3V, 4.7V, 5.1V 
8-43 


Precision 
2.5V Reference 
8-47 
Precision Programmable Reference.. 
.. 
8-51 


• 


Operational 
Amplifier 
..•.. 


..•.. 


~ 
Z 
g] 
1. ±40V supply 
voltage range. 
CHARACTERISTICS 
~<l:;= 


>- 
S 
GENERAL 
PURPOSE 
I'>:: 
t. ±3'V output 
voltage swing. 
:!:22V 
..., 
t-< 
E-< 
::J 
3. 
±2·1Vwmmon 
mode voltages. 


~ 
e:: 
HIGH·VOLTAGE 
OP·AMP. 
~ 
4. Over-mltage 
protection. 
2.5V/IlS 
'"' 


U 
I'>:: 
~ 
5. Output 
short circuit protection. 
"" 


;: 
~ 
>-< 
6. 
Internally compensated. 
:!:40V 
U 
o 
O_w__ 
I_Pi\_G_E_#__ 
8_4_5 
~_W 
4_m_A __ 
~ 
_ 


..•.. 


~ 
Z 
g] 
1. HOV supply 
voltage 
range. 
CHARACTERISTICS 
~~E 


>- 
S 
GENERAL 
PURPOSE 
I'>:: 
t. ±37V output 
voltage swing 
..., 


t-< 
E-< 
:=> 
3. ±24V common 
mode voltages. 


~ 
e:: 
HIGH·VOLTAGE 
OP·AMP. 
~ 
4. 
Over-voltage 
protection. 


U 
I'>:: 
~ 
5. Output short circuit protection. 


•..... 
U 
6. Internally compensated. 
U 
~ 
g] 
I 
PAGE# 
849 
~ 
<l:; 
a 
O 
~ 
P-.__ 


Voltage 
Reference 
( 
rcu 
ts 
..•.. 


Z 
S 
1.1 & 1.5V MICROPOWIR 
t 
VOLTAGE REnRENCE. 
.....• 
I'>:: 
U 
~ 
I 
PAGE# 
8-7 


gj 
1. Guaranteed 
1% initial accuracy 
(LM385B-1.2\ 


~ 
t. Guaranteed 
2';% 
iOlt,al accuracy 
(LM385-12). 
t: 
3. Guaranteed 
1.5% initial accuracy 
(LM385B-2.5). 
~ 
4. Guaranteed 
3% initial accuracy 
(LM385-2.5) . 


r.I.< 5. 
Guaranteed 
20IJA operating 
current. 


>- 
6. 
Low temperature 
coefficient. 


W 
7. Operating 
current 
of 20j.1Ato 20mA 


~ 
S. Very low dynamic 
impedance 
.... In 


~ 
Z 
g] 
1. Guaranteed 
±.mV 
accuracy 
(LX100+1 
2). 
CJ) 
2: 
S 
1.1 & 1.5V MICROPOWIR 
~ 
t. Guaranteed 
±20mV accuracy 
(L'(lOO,-2.5). 
~ 


r' 
t 
VOLTAGE REnRENCE. 
t: 
3. Guaranteed 
lOIJA operating 
current. 
<l:; 


~ 
U.i 
4. 
GuaI"Jnteed 
tempcr3lure 
performance. 
~ 
~ 
G 
r.I.< 5. 
Operates 
up to 20mA. 
;> 
CJ) 
I 
>-< 
6. Very low dynamic 
impedance 
U 


~ 
w 
PAGE # 
8-15 
w 
4; 
a 
O 
~ 
o...__ 


PROGRAMMABLE 
REFERENCES. 


~ 
1. 
Guaranteed 
0.1°0 initi3l 
voltage 
tolerance. 


I'>:: 
t. O.ln 
typical dynamic 
output 
impedance. 
:=> 
3. 
Fast turn-on. 


~ 
4. Sink current 
capability, 
lmA to lOOmA. 


~ 
S. Low Reference 
Pin current. 


>-< 
W~ 
I 
PAGE# 
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v 0 I I a 9 e 
R e 
ere 
n t e 
C 
t u 
I 5 
..•. 


..•. 
..•. 
..•. 


>Ll 
Z 


(J) 
1. UnconditiOnally 
stable for all cathode 
to anode 
(J) 
e 


~ 
>I.l 


>-< 
0 
PRECISION 
c,,; 
capacitance 
values. 


>I.l 


E--< 
t::: 
PROGRAMMABLE 


;:J 
I. Reduced 
reference 
input current. 
(O.5J.1Amax.) 
l) 
~ 
~ 
3. 
Initial voltage 
reference 
accuracy 
of 0.4%. (LX6431B) 
« 
>Ll 
- 
REFERENCES. 
8 
c,,; 
>I.l 
4. Sink current 
capability 
0.6mA to 100n1A. 
;,.: 


U 
I:.I-< 


5. Typical output 
dynamic 
impedance 
less than IOOmQ. 
U 
> 


(J) 
I 


>- 
>Ll 
>I.l 
PAGE # 
8-31 
>I.l 
6. Adjustable 
output 
voltage from 2.5V to 36v. 
« 
a 
0 
~ 
P... 


..•. 
..•. 
..•. 


>Ll 
Z 
(J) 
1. 
±lO% 
initial 
tolerance. 
(for tighter tolerance contact factory) 
(J) D 
~ 
>I.l 


>-< 
2 
c,,; 
I- Bandgap 
design. 


>I.l 


E--< 
E-< 
VOLTAGE REFERENCE 
;:J 
3. 
Low dynamic 
impedance 
from lOpA to lOmA. 
a 
~ 
CIRCUIT. 
~ 
(improved 
over LM103) 
« 
>Ll 
- 
8 
c,,; 
>I.l 
4. ~lmV/oC temperature 
coefficient 
;,.: 
U 
I:.I-< 
5. 
Output voltages: 1.8V,2.4V, 2.7V, 3.3V, 4.7V, 5.IV. 
U 
> 


(J) 
I 


>-< 


>Ll 
>I.l 
PAGE # 
8-43 
>I.l 
6- 
Low capacitance. 
« 
a 
0 
~ 
7. 
Performance 
guaranteed 
over full military temp. range . 
P... 


..•. 
..•. 
..•. 


>Ll 
Z 


(J) 
1. Bandgap 
design. 
(J) 
E 


~ 
>I.l 


>-< 
0 
c,,; 
I. Output 
voltage trimmed 
to ±1%. 
>I.l 


E--< 
t::: 
1.5V 
PRECISION 
;:J 
3. 
Input voltage range of 4.5V to 40V. 
l) 


e:.. 
VOLTAGE REFERENCE. 
~ 
4. Temperature 
coefficient 
of lOppmj°C 
« 
>Ll 
U 
0« 
>I.l 
5. 
Output cunent 
in excess of lOrnA. 
;,.: 
- 
u 
I:.I-< 


6. Interchangeable 
with MCI503 and AD580. 
U • 


> 


(J) 
I 


>- 
>Ll 
>I.l 
PAGE # 
8-47 
>I.l 
« 
a 
0 
~ 
P... 


..•. 
..•. 
..•. 


>Ll 
Z 
(J) 
1. Initial voltage 
reference 
accuracy 
of 0.4%. (TL1431) 
(J) 
E 


~ 
>I.l 


>-< 
0 
PRECISION 
c,,; 
I. Sink current 
capability 
0.6mA to 100mA. 


>I.l 


E--< 
t::: 
PROGRAMMABLE 


;:J 
3. Typical output 
dynamic 
impedance 
< 200mQ. 
l) 


p., 
~ 
>Ll 
REFERENCES. 


Typical output 
dynamic 
impedance 
of 1431 < lOOmQ. 
« 
U 
c,,; 
>I.l 
4. Adjustable 
output 
voltage from 2.5V to 36v. 
;,.: 
I:.I-< 
- 
U 
5. 
Low output 
noise. 
U 
> 
(J) 


I 


>- 


>Ll 
>I.l 
PAGE # 
8-51 
>I.l 
6. Dif(~c(pin-la-pin replacement 
for industry standard 
« 
a 
0 
~ 
TL431 and TL1431. 
P... 
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DESCRIPTION 


The 
LM385/385B 
Micropower 
Voltage 


References 
are two 
terminal 
bandgap 


reference diodes designed and optimized 
for accurate 
low 
power 
operation 
in 
portable 
and 
other 
power 
sensitive 
systems. 
Operating 
currents 
are 
guaranteed 
from as low as 1511Aup to 
20mA for the LM385/385B-1.2, and 2011A 
up to 20mA for the 
LM385/385B-2.5, 


giving designers 
a great deal of flexibility 


in optimizing 
power consumption, 
noise 
and ultimate application 
performance. 
As 
an added 
feature, 
the references 
output 


impedance 
is extraordinarily 
low over the 
entire 
operating 
range 
of quiescent 
currents. 
This enables an extremely wide 


dynamic 
load range with little effect on 


the overall 
reference 
accuracy. 


The LM385 family is available 
in fixed 
1.2V and 2.5V reference 
values. 
Process 
and circuit design 
optimization 
provide 
for high accuracy 
with initial tolerance 
values of 1% for the LM385B-1.2, 2% for 
the LM385-1.2, 1.5% for the LM385B-2.5, 
and 
3% 
for 
the 
LM385-2.5. 
Complementing 
their initial accuracy, the 
bandgap 
reference 
is temperature 
compensated 
to 
deliver 
20ppm 
performance 
over 
the 
0° 
to 
70°C 


operating 
temperature 
range. 


The LM385 family from Linfinity is a 
pin-for-pin 
replacement 
for the LM385/ 
385B family of voltage 
references. 


• 
GUARANTEED 
1% INITIAL ACCURACY 


(LM3858-1.2) 


• 
GUARANTEED 2.5% 
INITIAL ACCURACY 


(LM385-1.2) 


• 
GUARANTEED 1.5% 
INITIAL ACCURACY 


(LM385B-2.5) 


• 
GUARANTEED 
3% INITIAL ACCURACY 


(LM385-2.5) 


o GUARANTEED 
201JA OPERATING CURRENT 


o 
LOW TEMPERATURE COEFFICIENT 


o 
OPERATING 
CURRENT OF 201JA TO 20mA 


o VERY LOW DYNAMIC 
IMPEDANCE 
... 
1Q 


• 
PORTABLE METER REFERENCES 
o PORTABLE TEST INSTRUMENTS 
o BATIERY OPERATED SYSTEMS 
o CURRENT LOOP INSTRUMENTATION 


PRODUCT 
HIGHLIGHT 


MICROPOWER 
REFERENCE 
FROM 
9V 
BATTERY 
• 


Reference 
Voltage 


PACKAGE 
ORDER 
INFORMATION 


Initial 


Tolerance 


±30mV 


±12mV 


±75mV 


±38mV 


Plastic sOle 
8-pin 


LM385DM-l.2 


LM385DM-l.2 


LM385DM-2.5 


LM385BDM-2.5 


• Plastic 10-92 


3-pin 


LM385LP-2.5 


LM385BLP-l.2 


LM385LP-2.5 


LM385BLP-2.5 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Note; 
All surface-mount 
packages 
are available 
in Tape & Reel. 


Append the letter "T" to pari number. 
(i.e. 
LM385DM-2.5T) 


Reverse Breakdown 
Current 
30mA 


Forward Current. 
. 
. 
10mA 
Operating 
Temperature 
Range 
LM385. 
. 
O°C to 70°C 


Storage Temperature 
Range . 
. 
-65°C to 150°C 


Lead Temperature 
(soldering, 
10 seconds) 
300°C 


N/C 


N/C 


N/C 
ANODE 1.[Ei.. 
2. 
7 


3. 
6 


• 
S 


CATHODE 


N/C 
CATHODE 


N/C 


Note 1. Values beyond which damage may occur. All voltages are specified with respect to 
ground, and all currents are positive into the specified terminal 


DMPACKAGE 


(Top View) 


~ 


' 
l.ANODE 


." 
2. CATHODE 


[j 
3. N/C 


.'.Ji4·· 


The 
alA numbers are gUidelines for the thermal performance 
of the device/'pe-board 
system. 


All of the above assume no ambient airflow. 


LPPACKAGE 


(Top View) 


OLINFfNITY 


MICI{OELECTI{ONICS 


(Unless 
otherwise 
specified, 
these 
specifications 
apply 
to T. 
~ 25°C. 
Typ 
number 
represents 
T. 
~ 25°C value.) 


LM385/385B-1.2 


Parameter 
Test Conditions 


Reverse 
Breakdown 
Voltage 
LM3B5 
Vz 
1_ 
:;; I, :;; IMAX 
1.205 
1.235 
1.260 
V 


LM385B 
IMiN S lit s: IMAX 
1.223 
1.235 
1.247 
V 


Average 
Temperature 
Coefficient 
~ 
I, = 100~A 
20 
ppml"C 


Memp 


Minimum 
Operating 
Current 
lu," 
8 
15 
~A 


Reverse 
Breakdown 
Voltage 
Chang 
e 
t'N 
1_ 
:;; I, :;; 1mA 
1.5 
mV 


with 
Current 
ll.1. 
1mA< 
I :;;20mA 
20 
mV 


Reverse 
Dynamic 
Impedance 
r 
I = 100~A 
1 
Q 


Wide 
Band 
Noise 
(RMS) 
e 
I = 100~A, 
10Hz 
< f < 10kHz 
60 
~V 


Long 
Term 
Stability 
~ 
I, = 100~A, 
T. = 25°C ± 0.1°C 
20 
pmlkHr 


ll.Time 
• 


Parameter 
Test Conditions 


Reverse 
Breakdown 
Voltage 
LM385 
Vz 
IMiN s: lit S IMAX 
2.425 
2.500 
2.575 
V 


LM385B 
IMIN S lits: 
1MAJ( 
2.462 
2.500 
2.538 
V 


Average 
Temperature 
Coefficient 
~ 
1,=100~ 
20 
ppml"C 


ll.Temp 


Minimum 
Operating 
Current 
lu," 
13 
20 
~A 


Reverse 
Breakdown 
Voltage 
Chang 
e 
ll.V 
lu," :;; I, :;; 1mA 
2 
mV 


with 
Current 
ll.1 
1mA< 
I <20mA 
20 
mV 


Reverse 
Dynamic 
Impedance 
r 
I = 100~A, 
f = 20Hz 
1 
Q 


Wide 
Band 
Noise 
(RMS) 
e 
I = 100~A, 
10Hz 
< f < 10kHz 
120 
~V 


Long 
Term 
Stability 
~ 
I, = 100~A, 
TA = 25°C ± 0.1°C 
20 
pmlkHr 


ll.Time 
• 
I 


Characteristic 
Curves 


LM385/385B-1.2 


Characteristic 
Curves 


LM385/385B-i.S 


FIGURE # 
FIGURE # 


1. 
RESPONSE TIME 
8. 
RESPONSE TIME 


'2. 
REVERSE CHARACTERISTiCS 
9. 
REVERSE CHARACTERISTICS 


3. 
FORWARD 
CHARACTERISTICS 
10. 
FORWARD CHARACTERISTICS 


4. 
TEMPERATURE DRIFT 
11. 
TEMPERATURE DRIFT 


5. 
REVERSE VOLTAGE 
CHANGE 
12. 
REVERSE DYNAMIC 
IMPEDANCE 


6. 
REVERSE DYNAMIC 
IMPEDANCE 
13. 
NOISE VOLTAGE 


7. 
NOiSE VOLTAGE 
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1.24 


E 
1.238 


" 
1.236 
In 
III.. 
'0 
1.234 
> 
"uc~ 
1.232 


~ 
12 
1.23 


1.228 


OLINFrNITY 


Ml< 
KO£lECTKONI( 
5 


16 


14 


>- 
12 
S. 
10 
" 
ll'l 
C 
8 
•• 
.cv 
~ 
6 


••.. 
~ 


4 
.. 


2 
:I 
50 
:I 
0 
0 


-2 


T. = 0 to 70'C 


/ 
/ 
,,/ 


800 


700 


~ 
600 


:> 
.5 


500 


" 
ll'l••.. 
400 


~ 
" 
300 
•• 
'0z 
2 


200 


I, = lOOpA 
100 
T. = 25°C 


10 
100 


T. = 25'C 
I, = lOOpA 


OLINFrNITY 


M 
I C 
K () 
E lEe 
T 
K () 
N 
, 
C 
S 


V 


TA = 25°C 
I 
V 


24K 


0 
v1N1voor 


...•• 
- 
'" 
~ 


5 


0 


1.0 


0.8 


E 


III 
06 
In 
III.. 
~ 
'E 
0.4 
! 
~ 


0.2 


I 
I 


- 
TA = 25°C 


} 


......•, 
-- 
,/ ". 


......•,/ 


I 
I 


TA = 25°C 


~ 


~ / 


J7 
)/ 


2.515 


E 


2.51 


III 
2.505 
In 
III.. 
~ 
2.5 


IIIuc!! 
2.495 


~ 
Cl: 
2.49 


2.485 


2.48 
·40 
20 
0 
20 
40 
60 


Temperature. 
(OC) 


OLINFrNITY 


M 
I ( 
" 
I) 
f. 
l 
l 
( 
T K () 
N 
I ( 
S 


PRODUCT 
DATABooK 
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The LXlO04 Micropower 
Voltage 


References 
are two terminal 
bandgap 


reference 
diodes 
designed 
and 
optimized 
for accurate 
low power 
operation 
in portable 
and other 


power 
sensitive systems. 
Operating 
currents 
are guaranteed 
from as low 


as 10~A up to 20mA giving designers 
a great deal of flexibility in optimiz- 
ing power 
consumption, 
noise and 


ultimate application 
performance. 


The LXlO04 is available 
in fixed 


1.2V and 2.5V reference 
values. 


Process and circuit design optimiza- 
tion provide 
for high accuracy with 
initial tolerance 
values of ±4mV and 


±20mV, respectively. 
Complementing 
their initial accuracy, the bandgap 
reference 
is temperature 
compensated 
to deliver 20ppm performance 
over 


the 0° to 70°C operating 
temperature 
range. 


The LXI004 from Linfinity is a pin- 
for-pin replacement 
for the LTI004 


and LM385 families of voltage 
references. 


• 
GUARANTEED :t4mV INITIAL ACCURACY 
LX1004-1.2 


• 
GUARANTEED :t20mV 
INITIAL ACCURACY 
LX1004-2.5 


• 
GUARANTEED 
10iJA OPERATING CURRENT 


• 
GUARANTEED 
TEMPERATURE 


PERFORMANCE 


• 
OPERATES UP TO 20mA 


• 
VERY LOW DYNAMIC 
IMPEDANCE 


• 
PORTABLE METER REFERENCES 


• 
PORTABLE TEST INSTRUMENTS 


• 
BATIERY OPERATED SYSTEMS 


• 
CURRENT LOOP INSTRUMENTATION 


MICROPOWER REFERENCE 


FROM 2 CELL BATIERY 


MICROPOWER 
REFERENCE 
FROM 
9V 
BATTERY 


I 


Reference 
Initial 
~ 
Plastic sOle 
~. 
Plastic TO-92 


Voltage 
Tolerance 
8-pin 
3-pin------- 
1.2V 
±4mV 
LXI004CDM-1.2 
LX1004CLP-1.2 


2.5V 
±20mV 
LX1004CDM-2.5 
LX1OO4CLP-2.5 


Note: 
All surface-moum 
packages 
are available 
in Tape & Reel. 


Append 
the letter "r' to part number. 
(j.e. 
LXIO04CDM-2.5T) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Reverse Breakdown 
Currenr 
... 30mA 
Forward Current.. 
. 
lOmA 
Operating 
Temperature 
Range 
O°C to 70°C 
Storage Temperature 
Range 
-65°C to 150°C 
Lead Temperature 
(soldering. 
10 seconds) 
300°C 


N/C1.88. 
N/C 
2. 
7. 


N/C 
3. 
•. 


ANODE 
.4 
5. 


CATHODE 


N/C 
CATHODE 


N/C 


Note I. 
Values beyond 
which damage may occur. 
All voltages are specified with respect to 


ground, 
and all currents 
are positive 
into the specified 
terminal 


DMPACKAGE 


(Top View) 


~ 


' 
l.ANODE 


,:~ 
2. CATHODE 


c_, 
3. 
N/C 


.'.fiag- 


The 8JA numbers 
are gUidelines for the thermal performance 
of the devicel pc-board 
system. 


All of the above assume no ambient airflow. 


LPPACKAGE 


(Top View) 


OLINFrNITY 


MICI{OElE( 
T"ONICS 


(Unless 
otherwise 
specified, 
these 
specifications 
apply 
to TA 
= 25°C for 
LX1004C. 
Typ. 
number 
represents 
TA 
= 25°C value. 


LX1004 -1.2 


Parameter 
Test Conditions 


Reverse 
Breakdown 
Voltage 
Vz 
I,; 
100~A, 
TA _ 
25°C 
1.231 
1.235 
1.239 
V 


0°< T. < 70°C 
1.225 
1.235 
1.245 
V 


Average 
Temperature 
Coefficient 
~ 
I"'N ,; I, ,; 20mA 
20 
ppmfOC 


aTemp 


Minimum 
Operating 
Current 
IM1N 
OO<T. < 70°C 
B 
10 
~A 


Reverse 
Breakdown 
Voltage 
Change 
IM1N.5 IR::; 
1mA, TA = 25°C 
1 
mV 


with 
Current 
~ 
IMN'; I,'; 
1 mA, 
0° ,; TA'; 
70°C 
1.5 
mV 


ai, 
1mA 
< i < 20mA, 
T 
; 
25°C 
10 
mV 


1mA'; 
I ,; 20mA, 
0° ,; T 
,; 70°C 
20 
mV 


Reverse 
Dynamic 
Impedance 
r, 
I ; 
100~A, 
T 
; 
25°C 
0.2 
0.6 
n 


I ; 
100~A, 
0°'; 
T 
,; 70°C 
1.5 
n 


Wide 
Band 
Noise 
(RMS) 
e 
I ; 
100~A; 
10Hz<f< 
10kHz 
60 
~V 


Long 
Term 
Stability 
~ 
I,; 
100~A; 
T.; 
25°C ± 0.1'C 
20 
ppmlkHr 


aTime 
• 


•• 
£3lu[!],I!.fIBIJ 
•• 
BmlEm 
. 


Parameter 
Test Conditions 


Reverse 
Breakdown 
Voltage 
Vz 
I,; 
100~A, 
T.; 
25°C 
2.480 
2.500 
2.520 
V 


0°'; 
T.'; 
70°C 
2.470 
2.530 
V 


Average 
Temperature 
Coefficient 
~ 
I"'N ,; I, ,; 20mA 
20 
ppml°C 


aTemp 


Minimum 
Operating 
Current 
IM'N 
0°< T. < 70°C 
12 
20 
~A 


Reverse 
Breakdown 
Voltage 
Change 
IMlN SiR S 1mA, 
TA = 25 


Q 


( 
1 
mV 


with 
Current 
~ 
I"'N < I < 1mA, 
0° < T. < 70°C 
1.5 
mV 


ai, 
1 mA'; 
I, ,; 20mA, 
T 
; 
25°C 
10 
mV 


1mA<1 
< 20mA,0°<T 
<70°C 
20 
mV 


Reverse 
Dynamic 
Impedance 
r, 
I ; 
100~A, 
T 
; 
25°C 
0.2 
0.6 
n 


I ; 
1OO~A, 0° < T 
< 70°C 
1.5 
n 


Wide 
Band 
Noise 
(RMS) 
e 
i ; 
1OO~A; 
10Hz,; 
f ,; 10kHz 
120 
~V 


Long 
Term 
Stability 
~ 
I,; 
100~A; 
T.; 
25°C 
± 0.1°C 
20 
ppmlkHr 


aTime 
• 


•• 
fCl:fD:i.!I!I.:mfEDIII 
• 
BmlEmIm!l 
I 


FIGURE # 


1. 
TEMPERATURE DRIFT 


2. 
REVERSE CHARACTERISTICS 


3. 
REVERSE VOLTAGE 
CHANGE 


4. 
FORWARD 
CHARACTERISTICS 


S. 
REVERSE DYNAMIC 
IMPEDANCE 


6. 
NOISE VOLTAGE 


7. 
RESPONSE TIME 


FIGURE # 


1. 
RESPONSE TIME 


2. 
REVERSE CHARACTERISTICS 


3. 
FORWARD CHARACTERISTICS 


4. 
TEMPERATURE DRIFT 


S. 
NOISE VOLTAGE 


6. 
REVERSE DYNAMIC 
IMPEDANCE 


OLINFrNITY 


MIC 
l{OElECT\{()NICS 


PRODUCT 
DATABOOK 
1996/1997 
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The LX1431 is an adjustable 
shunt voltage 


regulator 
featuring 
100mA sink capability, 
a 


0.4% initial 
reference voltage tolerance 
and 


a 0.3% typical 
temperature 
stability. 
This 


product. 
which 
is ideal 
for use in Pentium- 


applications, 
is equipped 
with 
on-chip 
di- 


vider 
resistors. 
enabling 
it to be configured 
as a 5V shunt regulator. 
In this configura- 


tion, the LX1431 has an initial 
voltage toler- 
ance of only 1% and requires no additional 
external 
components. 
The 
Linfinity 


LX1431EB evaluation 
board and design kit 
is available 
to assist engineers 
in quickly 
configuring 
the most efficient, 
cost-effective 


Pentium 
designs. 
The output 
voltage of the LX1431 may be 
set to any 
value 
between 
2.5V and 
36V 


through 
the addition 
of two external 
resis- 


tors, which 
is of particular 
importance 
in the 


design 
of both 
adjustable 
and 
switching 
power 
supplies. 
In addition, 
the nominal 
internal 
current 
limit of 100mA may be de- 


creased with 
the addition 
of a single exter- 


nal resistor. 


For applications 
requiring 
an adjustable 


reference, the Linfinity 
LX<H31CLP,a simpli- 


fied three-pin 
programmable 
reference, may 


be used. 
Because the Lx6431 is pin-for-pin 


compatible 
with Linfinity's earlierTL431, 
use 
of this product 
provides 
designers a simple 
migration 
path to the more robust LX6431. 


A separate Lx6431 
data sheet is available 
which 
details the specifics of this product. 


In addition, 
Pentium 
designers 
may 
use 


Linfinity's 
LX8585/8585A 
4.6A or LX8584/ 


8584A 7A Low Dropout Regulators to achieve 
the most optimum 
motherboard 
configura- 


tion. 


o GUARANTEED0.4% INITIALVOLTAGE 
TOLERANCE 


o 
O.ln TYPICALDYNAMICOUTPUT 
IMPEDANCE 
o FASTTURN-ON 
o SINKCURRENTCAPABILITY;1mA TO 100mA 
o LOW REFERENCE 
PINCURRENT 


• 
LINEARREGULATORS 


• 
ADJUSTABLEPOWERSUPPLIES 


• 
SWITCHINGPOWERSUPPLIES 


• 
LX1431EBEVALUATIONBOARDFOR 
PENTIUMAPPLICATIONSAVAILABLE. 
CONSULTFACTORY 


ISee~~bl:~e1ow) 
!~S_E_~!'I_~!'_~<:>'<::~~_~VITY 


3x 
330~F, 6.3V 


LowESR 
OseonType 
from Sonyo 


220~F 
10V 
Low ESR 
from 
Sonyo 


Vo 
3.50 
338 


JP1 


Short 
Open 


TYPICAL APPLICATION 


120/166MHz, 
VRE, 3.3V Cache 
75/90/1 00/133MHz, 
STND, 3.3V Cache 


Thick 
traces represent 
high 
current 
traces which 


must be low 
resistance 
/ low 
inductance 
traces in 


order 
to achieve 
good 
transient 
response. 


lOO~F x 6 
lOV 
AVX TYPE 
TPS 


r- 


Plastic DIP r-Plastic sOle 
8-pm 
8-pm 
-------- 
o to 70 
LXI431CM 
LXI43ICDM 


-40 to 85 
LXI4311M 
LX14311DM 


NOle: 
All surface 
mount 
packages 
are available 
in Tape 
& Reel. 


Append the leller "T" [0 part number 
(i.e. 
LXI431CDMT). 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


V·, 
VCOLLECTOR 
..............................•••••.•.. 


VCOMP' 
~OPI 
RMID, 
VREF 
" 
.. 


GND-F 
to GND-S. 
. 
. 
Operating 
Junction 
Temperature 


Plastic 
eM, DM Packages) 
. 
. 
150°C 


Storage 
Temperature 
Range 
-65°C 
to 150°C 


Lead 
Temperature. 
. 
300°C 


..... 36v 
..6v 


. 
O.7V 
COLLECTOR08 
REF 


COMP27R"., 


v· 
J 
6 
GND-F 


R,,,, 
4 
5 
GND-S 


Note I. 
Exceeding 
these ratings could cause damage 
to the device. 
AU voltages 
are with respect 


(0 Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 
terminal. 


MPACKAGE 
(Top View) 


COLLECTORD8 
REF 
COMP 
2 
7 
RMII 


v· 
J 
6 
GND-F 
R,,,, 
4 
5 
GND-S 


DMPACKAGE 


(Top View) 


Junction 
Temperature 
Calculation: 
T 


J 
"" TA + (PI) 
x aJA). 


The aJA numbers 
are guidelines 
for the thermal 
performance 
of the device! pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 
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(Unless otherwise specified, these specifications apply over the operating ambient temperatures for LX1431Cwith O°C,; TA 
,; 70°C, LX14311with -40°C ,; TA 
,; 85°C) 
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MEUm. 
.. 
lDimlcmlDimlcm 


Parameter 
Test Conditions 
LX14311 


Reference Voltage 
VKA = 5V, I, = 2mA, TA = 25°C 
2490 
2500 
2510 
2490 
2500 
2510 
mV 
VREF 
VKA = 5V, I, = 2mA 
2465 
2535 
2480 
2520 
mV 


Reference Drift 
!!.V",11'1TVKA = 5V, I, = 2mA 
50 
30 
ppml"C 


Voltage Ratio, Reference to Cathode 
t!J.V 


REF 
I, = 2mA, VKA = 3V to 36V 
0.2 
1.0 
0.2 
1.0 
mVN 


(Open Loop Gain) 
!!.V 


Reference Input Current 
VKA = 5V, T. = 25°C 
0.2 
1 
0.2 
1 
~ 


[I",) 
VKA = 5V 
1.5 
1.2 
~ 
Minimum Operating Current 
IWN 
V•• = V", to 36V, T = 25°C 
0.6 
1 
0.6 
1 
mA 


Off-State Cathode Current 
V 
= 36V, Vo« = OV,T = 25°C 
1 
1 
~ 
[10Ff] 
V•• = 36V, V", = OV 
15 
2 
~A 
Off-State Collector Leakage Current 
V<mc= 36V, V' = 5V, V", = 2.4V, T. = 25°C 
1 
1 
~A 


[ll£AI(] 
Vm" = 36V, V' = 5V, Vo>'= 2.4V 
5 
2 
~ 
Dynamic Impedance 
[I •• ] 
V•• = V"" I, = lmA to 100mA, f,; 
1kHz, T = 25°C 
0.1 
0.1 
n 


Collector Current Limit 
I". 
V 
= V", + 50mV 
80 
360 
100 
360 
mA 


5V Reference Output 
Internal Divider Used, I, = 2mA, T = +25°C 
4950 
5000 
5050 
4950 
5000 
5050 
mV 
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Pin 1 CaLL: Open collector of the output transistor. 
The 
maximum pin voltage is 36v. The saturation voltage at 100mA 
is approximately 
IV. 


Pin 2 CaMP: Base of the driver for the output transistor. 
This 


pin allows additional compensation 
for complex feedback 
systems and shutdown of the regulator. 
It must be left open if 
unused. 


Pin 3 V': Bias voltage for the entire shunt regulator. 
The 


maximum input voltage is 36v and the minimum to operate is 
equal to Vm (2.5V). The quiescent current is typically o.6mA. 


Pin 4 ~op: 
Top of the on-chip 5k-5k resistive divider that 


guarantees 
1% accuracy of operation as a 5V shunt regulator 


with no external trim. The pin is tied to COLLfor self- 
contained 5V operation. 
It may be left open if unused. 


Pin 5 GND-S: Ground reference for the on-chip resistive 
divider and shunt regulator circuitry except for the output 
transistor. 
This pin allows external current limit of the output 
transistor with one resistor between G D-F (force) and G D-S 
(sense). 


Pin 6 GND-F: Emitter of the output transistor and substrate 
connection for the die. 


Pin 7 RM10: Middle of the on-chip resistive divider string 
between R,.opand GND-S. The pin is tied to REF for self- 
contained 5V operation. 
It may be left open if unused. 


Pin 8 REF: Control pin of the shunt regulator with a 2.5V 
threshold. 


COMP, R,.op'1\"0' and REF have static discharge protection 


circuits that must not be activated on a continuous basis. 
Therefore, the absolute maximum DC voltage on these pins is 
6v, well beyond the normal operating conditions. 


As with all bipolar ICs, the LX1431contains parasitic diodes 
which must not be forward biased or else anomalous behavior 
will result. Pin conditions to be avoided are RTOP below 
RMID in voltage and any pin below GND-F in voltage (except 
for GND-S). 


Excess capacitance on the REF pin can introduce enough 
phase shift to induce oscillation when configured as a refer- 
ence >2.5V. This can be compensated 
with capacitance 


between COLLand REF (phase lead). 
More complicated 
feedback loops may require shaping of the frequency response 
of the LX1431with dominant pole or pole-zero compensation. 
This can be accomplished 
with a capacitor or series resistor 


and capacitor between COLLand COMPo 


The compensation 
schemes mentioned above use voltage 
feedback to stabilize the circuits. There must be voltage gain 
at the COLLpin for them to be effective, so the COLLpin must 
see a reasonable AC impedance. 
Capacitive loading of the 
COLLpin reduces the AC impedance, voltage gain, and 
frequency response, thereby decreasing the effectiveness of 
the compensation 
schemes, but also decreasing their necessity. 
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FIGURE # 


1. 
COLLECTOR VSAT YS. TEMPERATURE YS. CURRENT 


2. 
COMPENSATION 
PIN VOLTAGE 
YS. TEMPERATURE YS. Icoll 


3. 
IUMlT vs. TEMPERATURE WITH EXTERNAL RESISTOR 


4. 
REFERENCEVOLTAGE and 
REFERENCECURRENT YS. V+ 


5. 
REFERENCEVOLTAGE and 
REFERENCECURRENT vs. V+ 


6. 
2.5V REFERENCEI, vs. VKA 


7. 
REFERENCEVOLTAGE and 
REFERENCECURRENT vs. TEMPERATURE 
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FIGURE 1. 
- 
COLLECTORVSAI vs. TEMPERATUREvs. CURRENT 
FIGURE 2. 
- 
COMPENSATION PIN VOLTAGE 


V5. TEMPERATUREVS. I"lll 
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FIGURE 4. 
- 
REFERENCEVOLTAGE and 
REFERENCECURRENTvs. V+ 


2.505 


2.504 


~ 
2.503 


" 


2.502 
In.3 
~ 


2.501 


" 
2.50 
uc~ 
2.499 
-t 
Ill: 
2.498 


~ 
2.497 


2.496 


200 


190 


180 ! 
170 


160 
C 


150 
~ 
:Jv 
140 "uc 
130 
~ 


120 ~ 
110 J 
100 


90 


IREF 


VREF 


oLfNFINITY 


M 1 ( 
1\ I) 
[ 
l 
[( 
I 
I{ () 
N 
I ( 
5 


FIGURE 
5. 
- 
REFERENCE VOLTAGE 
and 


REFERENCE CURRENT vs. V+ 
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FIGURE 6. - 
REFERENCE VOLTAGE 
and 
REFERENCE CURRENT vs. TEMPERATURE 
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PRECISION 
PROGRAMMABLE 
REFERENCES 


The LX6431series precision adjustable 
three terminal shunt voltage regulators are 
pin-to-pin compatible with the industry 
standard TL431, but with significant 
improvements. 
The LX6431design has 


eliminated regions of instability common 
to older generation shunt regulator 
products like the TL431. Designs are 
made simpler by eliminating the task of 
insuring capacitive loads, and output 
voltage and cathode currents don't 
combine for unstable operation. 
The 
capacitor value is chosen simply to give 
the best load transient response without 
the possibility of instability. A lower 
reference input current allows the use of 
higher value reference divider resistors, 


reducing the current drain from batteries 
in portable equipment as well as reducing 
the voltage programming errors due to 
the impedance of the divider network 
(See Product Highlight figure below). 
In 


addition, the LX6431Bhas an improved 
initial accuracy of 0.4%, and the output 
voltage is programmable 
by using two 
external resistors from 2.5V to 36v. 


These devices offer low output 


impedance for improved load regulation. 
The typical output impedance of these 
devices is ]OOmQ. The reduced 
reference input bias current and minimum 
operating currents make these devices 
suitable for portable and micropower 
applications. 


• 
UNCONDITIONALLY 
STABLE FOR ALL 
CATHODE TO ANODE 
CAPACITANCE 
VALUES 


• 
REDUCED REFERENCE INPUT CURRENT 
ALLOWING 
THE USE OF HIGHER VALUE 
DIVIDER RESISTORS (O.S~A max.) 


• 
INITIAL VOLTAGE REFERENCEACCURACY 
OF 0.4% 
(LX6431 B) 


• 
SINK CURRENT CAPABILITY 0.6mA to 
100mA 


• 
TYPICAL OUTPUT DYNAMIC IMPEDANCE 
LESSTHAN 100mn 
o 
ADJUSTABLE 
OUTPUT VOLTAGE 
FROM 2.5V 


TO 36V 


~ 


i 
' 
~T 
--r-,~ 


20- 
?~25k ! 
; - 
-_. 
~ 


lB 
'-1: 
--L 
---'-- + -L 


~:~i 
i£~t 
' 
g12Y~ 


••• 
10 
I 


o.e 
8 ~ 


6 


.4 


11.25 


(V..) OutputVoltoge - M 


TYPICAL 
PROGRAMMABLE 
VOLTAGE 


REFERENCE 
CIRCUIT 
I 


Initial 
• 


Tolerance 


2% 
1% 


0.4% 


2% 


1% 


0.4% 


Plastic SOIC 
8-pin 


LX6431CDM 
LX6431ACDM 
LX6431 BCDM 
LX6431IDM 
LX6431AIDM 
LX6431BIDM 


• Plastic TO-92 
3-pin 


LX6431CLP 


LX6431 ACLP 
LX6431 BCLP 
LX64311LP 
LX6431AILP 
LX6431BILP 


Plastic SOT-89 
3-pin 


LX6431CPK 
LX6431 ACPK 


LX6431 BCPK 
LX6431IPK 
LX6431AIPK 
LX6431BIPK 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Note: 
All surface-mount 
packages 
are available 
in Tap~ & Reel. 


Append the letter "1''' to part number. 
(i.e. 
LX5212CDPT) 


1'0-92 (LP) package also available in ammo-pack. 


Cathode to Anode Voltage (VKA) 
.......••..•.•....•.. 
. 
.. -O.3Vto 37V 


Reference 
Input Current 
(IRE.) 
. 
-501lA to lOIlA 


Continuous 
Cathode Current (IK) .............•....•.•.• 
.. 
-lOOmA to 150mA 


Operating 
Junction 
Temperature 
Plastic (DM, LP & PK Packages) 
. 
150°C 


Storage Temperature 
Range. 
.. 
-65°C to 150°C 


Lead Temperature 
300°C 


CATHOD£D' 
REF 
N.C. 
2 
7 
ANODE 
ANODE 
3 
6 
ANODE 
N.C. 
4 
5 
N.C. 


Nme L 
Exceeding these ratings could cause damage to the device. All voltages are with respect 
to Ground. 
Currents are positive into, negative out of the specified terminal. Pin 
number5 refer to OIL packages only. 


DMPACKAGE 


(Top View) 


G] 


CJ1. CATHOD£ 


~~ 
2. 
ANODE 


c,' 
3. 
REF 


LPPACKAGE 


(Top View) 


f'w- 
.i'w_ 


Junction 
Temperature 
Calculation: 
T 


J = TA + (Po x 9JA). 


The 9JA number5 are gUideline5 for the thermal performance 
of the deVice/pc-board 
5ystem. 
All of the above assume no ambient airflow 


PKPACKAGE 


(Top View) 
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(Unless otherwise specified, these specifications 
apply over the operating ambient temperatures for LX6431C:LX6431AC/LX6431BC with O°C" T." 
70°C, LX64311/LX6431AI/LX6431BI 
with -40°C" T." 85°C) 


Parameter 
Test Conditions 


Reference Input Voltage 
l.X6431 
VREf 
II(;;;;10mA, 
VAA:= VREFI T,,;;;;25°(, 
2440 
2550 
mV 


LX6431A 
II(= 10mA, VAA = VREFI T" = 25°C 
2470 
2520 
mV 
l.X6431B 
II(;;;;10mA, 
VKA = VREF1 T" = 25°C 
2490 
2510 
mV 
Reference Drift 
l.X6431 
I, = 1OmA, V•• = V,,,, O'C "T 
,,70'C 
15 
mV 


I, = 1OmA, V•• = V"" -40'C "T 
" 85'C 
25 
mV 
l.X6431A 
I, = 1OmA, V•• = V"" O'C "T 
,,70'C 
15 
mV 


II( = 1 OmA, 
VKA = VREF, 
_400( 
:5:T 
" 85'C 
25 
mV 
l.X6431B 
I, = 1OmA, V•• = V"" O'C "T 
,,70'C 
15 
mV 


II(= 1OmA, VKA = VREFf -40°(:5: T".5 85°C 
20 
mV 
Voltage Ratio, Reference to Cathode 
I, - 1OmA, V•• - 2.5V to 36V, TA = 25'C 
0.3 
1 
mVN 
(Note 3) 
I, = 1OmA, V•• = 2.5V to 36V, TA = Operating Range 
0.3 
1 
mVN 
Reference Input Current 
IREF 
VKA = VREff T" = 25°C 
0.1 
0.5 
~A 


V•• = V"" TA = Operating Range 
0.1 
0.5 
~A 
Minimum Operating Current 
IMJ" 
V•• = V", to 36V, TA = 25'C 
0.4 
0.6 
mA 


V•• - V", to 36V, TA - Operating Range 
0.4 
0.6 
mA 
Off-State Cathode Current 
IOff 
V•• = 36V, V,,, = OV,TA = 25'C 
0.3 
1 
~A 
Dynamic Impedance 
Z•• 
V•• - V"" I, _ 0.6mA to 100mA, f" 
1kHz, TA _ 25°C 
30 
100 
mQ 


• 


Ittl!ftjI!lm.2:#~·.kg'lttl'F.Ulll.•• 


Note 3. 
I1V", 
I1V•• 
Ratio of change 
in reference 
input 
vohage 
to the changein cathodevoltage. 
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PRODUCTION 


FIGURE # 


1. 
REFERENCEVOLTAGE ¥s. FREE-AIRTEMPERATURE 


2. 
REFERENCECURRENT¥s. FREE-AIRTEMPERATURE 


3. 
CATHODE CURRENT¥s. CATHODE VOLTAGE 


4. 
OFF-STATE CATHODE CURRENT¥s. FREE-AIRTEMPERATURE 


5. 
RATIO OF DELTA REFERENCEVOLTAGE TO DELTACATHODE 
VOLTAGE vs. FREE-AIRTEMPERATURE 


6. 
EQUIVALENT INPUT NOISE VOLTAGE vs. FREQUENCY 


FIGURE # 


7. 
COMPARISON OF REFERENCERESISTORVALUES BETWEEN AN 
LX6431B AND A TL1431. Resistors used with 
the LX6431 Bare 5 


times higher 
in value. 


8. 
COMPARISON OF REFERENCERESISTORVALUES BETWEEN AN 
LX6431 B AND A TL1431 . When used as 0.5%, 
5V shunt 


regulators. 


FIGURE # 


9. 
TESTCIRCUITFOR VKA = VRE, 


10. 
TESTCIRCUITFOR VKA > V,,, 


11. 
TESTCIRCUITFOR 10FF 


FIGURE # 


12. 
EQUIVALENT INPUT NOISE VOLTAGE OVER A 10-SECOND PERIOD 


13. 
SMALL-SIGNAL VOLTAGE AMPLIFICATION ¥s. FREQUENCY 


14. 
REFERENCEIMPEDANCE vs. FREQUENCY 


15. 
PULSE RESPONSE 


16. 
DIFFERENTIAL 
VOLTAGE 
AMPLIFICATION 
¥s. FREQUENCY 
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FIGURE 1. - 
REFERENCE 
VOLTAGE 


vs. FREE-AIR 
TEMPERATURE 


2.52 


E 
2.51 
"In:! 
~ 
" 
250 
uc~-t~ 
2 


2.49 


I 
I 


V"F = VKA 
1.= 
lOmA 


- 
....••.•.....•. 


800 


! 


600 


...c 
400 
~ 
::J 
V 
"-g 
200 
.J:... 
'"V 
2 
0 


VKA = V"F 
TA = 25°C 


/ 
V 
I 


I 


FIGURE 2. - 
REFERENCE 
CURRENT 
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TEMPERATURE 
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FIGURE 4. - 
OFF-STATE 
CATHODE 
CURRENT 
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FIGURE 5. 
- 
RATIO 
OF DELTA REFERENCE VOLTAGE 
TO 
DELTA 
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FIGURE 6. 
- 
EQUIVALENT 
INPUT 
NOISE 
VOLTAGE 


Y5. FREQUENCY 
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Application 
Hints 


The reference 
input current 
of the LX6431 series voltage refer- 
ences is much lower than other similar precision parts. This helps 
to design programmable 
voltage references 
that can use much 
higher value programming 
resistors while maintaining 
the same 
accuracy as the other precision parts. Figure 7 below shows a 5V, 
1% shunt regulator using the LX6431B and a shunt regulator using 
the TLl431 (Also available from Linfinity). 
Figure 8 shows 0.5% 


shunt 
regulators. 
Noteworthy 
are the values of the reference 


resistors used in the two circuits. With the LX6431B it is possible 
to use 
25k resistors 
for setting 
the 
output 
voltage 
with 
1% 


precision as opposed 
to 5k programming 
resistors when the same 


precision 
needs to be achieved 
with a TLl431. 


v" 
V•.•. 
5'1,1% 


Rl 
25k 
0.1% 


LX6431B 


R2 
25k 
0.1% 


FIGURE 7 - 
Comparison of reference resistor values between an 
LX6431Band an TL1431,resistors used with the 
LX6431Bare 5 times higher invalue. 
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Rl 
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0.1% 


LX6431B 
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GND 


oj 


V,N 
V•.•. 
5'1,0.5% 


R1 
240 
0.1% 


TL1431 


R2 
240 
0.1% 


FIGURE 8 - 
Comparison of reference resistor values between an 
LX6431Band a TL1431,when used as 0.5%, SVshunt regulators. • 
The output voltage of the reference can be programmed 
by using 
the formula below: 


VKA = 2.5 * (1 + :~) 


If more accuracy 
is required 
then the effects of the input bias 


current 
(IREF) must be taken into account. 
The formula below 


accounts 
for the error this current produces. 


VKA = 2.5 * (1 + :~) 
+ Im* R1 


Smaller values of programming 
resistors tend to minimize 
bias 


current errors. In this respect the low input current characteristics 
of the LX6431B helps to reduce 
the power 
dissipation 
on the 
programming 
resistors 
by a factor of five compared 
to other 
references 
like the TLl431 and TL431. 


The Lx6431 series of voltage references 
have an enhanced 


circuit design that can tolerate 
any value of cathode 
to anode 


capacitance. 
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FIGURE 13. - 
SMALL-SIGNAL 
VOLTAGE 
AMPLIFICATION 
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DIFFERENTIAL 
VOLTAGE 
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The SG103 is a two-terminal integrated 
circuit designed for analog and/or 
digital applications requiring precision 
voltage reference. 
The SG103 is an 


improved version of the National 
LMI03 voltage reference. 
The design 
uses the band-ga p voltage of the silicon 
as an internal reference for a tightly 
regulated output voltage. 
The advan- 


tages of this method over single 
junction zener diodes are: lower turn 


on drift, better temperature 
coefficient, 


sharper breakdown 
characteristics (line 
regulation) and lower dynamic imped- 
ance (load regulation). 
The I.c. is 
available in thineen different voltages 
ranging from 1.8V to 5.1V (See Table 
below). 
The SGI03 is packaged in a 
hermetically sealed, modified TO-46 
header and is specified for operation 
over the full military ambient tempera- 
ture range of -55°C to +125°C. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "L1N" 
FAX SYSTEM 


(SEE PAGE4-1) 
AND 1990/91 
SILICON GENERAL 
DATABOOK 


I+JCATHODQ 


CD 


(i) 
HANODE 


ZPACKAGE 
(Top View) 


PACKAGE 
ORDER 
INFORMATION 


TO-46 Metal Can 
2-pin 


SG103-x.xZ 


SG 103-1.8Z/DESC 


SG 103-2.7Z/DESC 


SG 103-4.7Z/DESC 


"x.x" 
refers to Reference 
Voltage, 


see [able above. 


• 
STANDARDVOLTAGETOLERANCE±10% 


• 
PRECISION BAND GAP DESIGN 


• 
EXCEPTIONALLY SHARP BREAKDOWN 


• 
LOW DYNAMIC IMPEDANCE FROM 1O~ 
TO 10mA 
(IMPROVED OVER LM103) 


• 
IMPROVED TEMPERATURECOEFFICIENT 


• 
LOW CAPACITANCE 


• 
PERFORMANCE GUARANTEED OVER FULL 
MILITARY TEMPERATURERANGE 


• 
AVAILABLE TO MIL-STD-883B AND 
DESCSMD 


• 
L1NFINITYLEVEL "S" PROCESSING AVAILABLE 


Part # 
Reference 
Voltage 


SG103-l.8 


SG103-2.4 


SG103-2.7 


SG103-3.3 


SG103-4.7 


SG103-5.1 


l.8V 


2.4V 


2.7V 


3.3V 


4.7V 


5.1V • 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFfNITY 


MICKO[l£CTI.::ONICS 


The SG143 is a general-purpose 
high- 


voltage operational 
amplifier featuring 
operation 
to ±40Y and overvoltage 


protection up to ±40Y. Increased slew 
rate, together with higher common- 
mode and supply rejection, insure 
improved performance 
at high supply 
voltages. 
Operating characteristics are 


independent 
of supply voltage and 


temperature. 
These devices are 


intended for use in high voltage 
applications where common-mode 
input ranges, high output voltage 
swings, and low input currents are 
required. 
Also, they are internally 
compensated 
and are pin compatible 
with industry standard operational 
amplifiers. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" FAX SYSTEM 


(SEE PAGE4-1) 
AND 1990/91 
SILICON GENERAL 
DATABOOK 


OFFSET ADJUST0' 
N.C. 
INVERTING INPUT 
2 
7 
v+ 


NON· INVERTING INPUT 
3 
6 
OUTPUT 


v- 
• 
5 
OFFSET ADJUST 


YPACKAGE 
(Top View) 


TPACKAGE 
(Top View) 


r- 


Ceramic DIP 
8-pm 


-55 to 125 
SG143Y 


MIL·STD-883 
SG143Y/8838 


DESC 
SGI43Y/DESC 
~ 


TO-99 Metal Can 
8-pin 


SG143T 


SG 143T/8838 


SG 143T/DESC 


• 
±4.0VTO 
±40V SUPPLYVOLTAGE RANGE 


• 
±37VOUTPUTVOLTAGE 
SWING 


• 
±24V COMMON-MODE 
VOLTAGES 


• 
OVERVOLTAGE PROTECTION 


• 
OUTPUT SHORT CIRCUITPROTECTION 


• 
AVAILABLE TO MIL-STD-BB3B AND 
DESCSMD 


• 
L1NFINITYLEVEL"S" PROCESSING 
AVAILABLE 


• 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


oLfNFINITY 


MICROELECTRONICS 


This monolithic 
integrated 
circuit is a 


fully self-contained 
precision 
voltage 


reference 
generator, 
internally 
trimmed 
for ±1% accuracy. 
Requiring 
less than 
2mA in quiescent 
current, 
this device 
can deliver in excess of 10mA with 
total load- and line-induced 
tolerances 


of less than 0.5%. 
In additon 
to 


voltage accuracy, 
internal trimming 


achieves 
a temperature 
coefficient 
of 
output 
voltage of typically 10 ppm;oe. 


As a result, these references 
are 
excellent 
choices 
for application 
to 
critical instrumentation 
and D-to-A 


converter 
systems. 
The SG1503 is specified 
for 


operation 
over the full military ambient 
temperature 
range of -55°e to 125°e , 


while the SG2503 is designed 
for -25°e 
to 85°e and the SG3503 for commercial 
applications 
of ooe to 70°e. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" 
FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON GENERAL 
DATABOOK 


• 
OUTPUT VOLTAGE TRIMMED TO ±1% 


• 
INPUT VOLTAGE RANGE OF 4.5 TO 40V 


• 
TEMPERATURECOEFFICIENT OF 10ppm/oC 


• 
QUIESCENT CURRENTTYPICALLY l.5mA 


• 
OUTPUT CURRENTIN EXCESS OF 10mA 


• 
INTERCHANGEABLE WITH MCl S03 AND 
ADS80 


• 
AVAILABLE TO MIL-STD-883B AND 
DESCSMD 


• 
RADIATION DATA AVAILABLE 


• 
L1NFINITYLEVEL "S" PROCESSING 
AVAIlABLE 


V,"0' 
N.C. 
Vour 
2 
7 
N.C. 


GND 
3 
6 
N.C. 


N.C. 
4 
5 
N.C. 


M&YPACKAGE 


(Top View) 


V~Q 
CD 


Vou> 0 
Q) 
GND 


TPACKAGE 
(Top View) 


V'"D' 
N.C. 
VOl1l 
2 
7 
N.C. 


GND 
3 
6 
N.C. 


N.C. 
.4 
5 
N.C. 
• 
OM PACKAGE 


(Top View) 


T 
A loq 
Plastic DIP 
Ceramic 011' 
• 


Plastic SOIC 
TO-39 Metal Can 


8-pin 
8-pin 
8-pin 
3-pin 


o to 70 
SG3503M 
SG3503Y 
SG3503DM 
SG3503T 


-25 to 85 
SG2503M 
SG2503Y 
SG2503T 


-55 to 125 
SG1503Y 
SG1503T 


MIL-Sro-883 
SG 1503Y /8838 
SG 1503T /8838 


DESC 
SG 1503Y /DESC 
SG 1503T /DESC 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


M 
1 C h: 
(J 
E LEe 
1 I..: (J 
N 
I C S 


The SG1536 series of monolithic 
amplifiers is designed 
specifically for 
use in high voltage applications 
up to 
±40V and where high common-mode 
input ranges, high output 
voltage 


swings, and low input currents are 
required. 
These devices are internally 
compensated 
and are pin compatible 
with industry standard 
operational 


amplifiers. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "L1N" 
FAX SYSTEM 


(SEE PAGE 4-1) AND 1990/91 
SILICON GENERAL 
DATABOOK 


• 
HIGH SUPPLYVOLTAGE CAPABILITY 


• 
HIGH OUTPUT VOLTAGE SWING 


• 
HIGH COMMON-MODE 
VOLTAGE RANGE 


• 
INTERNAL FREQUENCY COMPENSATION 


• 
INPUT CURRENT35nA MAXIMUM 
OVER 
TEMPERATURE 


• 
AVAILABLE TO MIL-STD-8838 AND 
DESC SMD 


• 
L1NFINITYLEVEL"SOPROCESSING 
AVAILABLE 


OFFSETADJUST0' 
N.C. 


INVERTING INPUT 
2 
7 
v+ 


NON·INVERTING INPUT 
3 
6 
OUTPUT 


V- 
, 
5 
OFFSETADJUST 


M&YPACKAGE 


(Top View) 


TPACKAGE 
(Top View) 


• 


TA l°e) 


o to 70 


-55 to 125 


MIL-STD-883 


DESC 


Plastic DIP 
8-pin 


SG1436M 


Ceramic DIP 
8-pin 


SG1436Y 


SG1536Y 


SG1536Y/883B 


SG 1536 Y/DESC 


TO-99 Metal Can 
8-pin 


SG1436T 


SG1536T 


SG1536T/883B 


SG 1536T /DESC 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


n 
n 
" 
1"\ 
II 
,. 
T 
•.•••••••••• 
- 
_.. 
- 
- 
- 
• 


OLINFfNITY 
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The TL431/TL431AlTL431B series 
precision adjustable three terminal shunt 
voltage regulators are pin-to-pin 
compatible with the industry standard 
TL431. The output voltage of this 
reference is progranm1able by using two 
external resistors from 2.5V to 36v 


These devices offer low output 


impedance for improved load regulation. 
The typical output impedance of these 
devices is 200mQ. These devices find 
application 
in the feedback path of 
switching power supplies, OVP 
crowbar circuits, reference for AID, 
D A, and as zener diodes with 
improved 
turn-on characteristics. 


TL431/A 
& TL431B 


D INITIAL VOLTAGE REFERENCEACCURACY OF 


0.4% 
(TL431 B) 


D SINK CURRENTCAPABILITY 1mA to 100mA 
D TYPICAL OUTPUT DYNAMIC 
IMPEDANCE 


LESSTHAN 200mQ; 


TYPICAL OUTPUT IMPEDANCE OF THE 
TL431 B LESS THAN 100mQ 
D ADJUSTABLE OUTPUT VOLTAGE FROM 2.5V 


T036V 


D AVAILABLE IN SURFACE-MOUNT 
PACKAGES 


D LOW OUTPUT NOISE 
D TYPICAL EQUIVALENT FULLRANGE 
TEMPERATURECOEFFICIENT OF 30ppm/oC 


D DIRECT PIN-TO-PIN REPLACEMENT FOR 


INDUSTRY STANDARD TL431 AND TL1431 


• 


Initial 
• 


Tolerance 


2% 
1% 


0.4% 
2% 
1% 


0.4% 


Plastic SOle 
8-pin 


TL431CDM 
TL431 ACDM 


TL431 BCDM 
TL431IDM 
TL431AIDM 
TL431BIDM 


• Plastic TO-92 
3-pin 


TL431CLP 
TL431 ACLP 
TL431 BCLP 
TL4311LP 
TL431AILP 
TL431BILP 


Plastic SOT-89 
3-pin 


TL431CPK 


TL431ACPK 
TL431 BCPK 
TL4311PK 
TL431AIPK 
TL431BIPK 


Note: 
All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append the letter "T" to part number. 
(i.e. 
TU31CD~IT) 


TO-92 (LP) package also available in ammo-pack. 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Cathode to Anode Voltage (VKA) (Note 2) . 
Reference Input Current (1m) . 
Continuous 
Cathode 
Current (lK) . 
Operating Junction 
Temperature 


Plastic (OM, LP & PK Packages) 
150°C 
Storage Temperature 
Range 
, 
, 
-65°C to 150°C 
Lead Temperature. 
.. 
300°C 


. 
, 
, 
, -O,3V to 37V 
.. -50pA to lOmA 
..... -100mA to I50mA 


CATHODE iLl 
REF 
N.C. 
2 
7 
ANODE 


ANODE 
3 
6 
ANODE 


N.C. 
• 
S 
N.C. 


Note 1. 
Exceeding these ratings could cause damage to the device. All voltages are with respect 
to Ground. 
Currents are positive 
into, negative 
our of the specified 
terminal. 
Pin 
numbers refer to OIL packages only. 
Note 2. 
Voltage values are with respect to the anode terminal unless otherwise oOled. 


DMPACKAGE 


(Top View) 


Q] 


'J1. 
CATHODE 


~~ 
2. 
ANODE 


c.: 
J, 
REF 


LPPACKAGE 


(Top View) 


_fit/- 
-"F?- 


I 
PKPACKAGE 


(Top View) 


Junction Temperature 
Calculation: 
TJ = TA + (PD X ajA)' 


The aJA numbers are guidelines for the thermal performance 
of the device/ pc-board system. 


All of the above 
assume 
no ambient 
airflow 


OLINFINITY 


MICl{OElECTI{ON1CS 


(Unless otherwise 
specified, 
these specifications 
apply over the operating 
ambient 
temperatures 
for TL431C/TL431ACITL431 BC with O°C "T. 
" 70°C, 


TL4311ITL431AI/TL431BI 
with -40°C" 
T. " 85°C.) 


Parameter 
Test Conditions 


Reference Input Voltage 
TL431 
VREF 
II(= 10mA, YKA = VREF1 TA = 25°C 
2440 
2495 
2550 
mV 


TL431A 
II( = 10mA, 
VKA = VIlEf' 
TA = 25°C 
2470 
2495 
2520 
mV 


TL431B 
11(= 
10mA, 
VKA=VREfi 
TA=25°C 
2490 
2500 
2510 
mV 


Reference Drift 
TL431C 
II( = 10mA, 
VKA;;;; 
VREF 
4 
17 
mV 


TL4311 
11{= 
10mA, 
VKA=VREF 
5 
30 
mV 


TL431AC 
6VREF 
I, = 10mA, V 
= V", 
4 
17 
mV 


TL431AI 
I'N •• 
I, = 10mA, V•• = V,,, 
5 
30 
mV 


TL431BC 
I, = 10mA, V,. = V E 
4 
15 
mV 


TL431BI 
I =10mA,V<A=V", 
5 
20 
mV 


Voltage Ratio, Ref to Cathode 
TL431, TL431A 
I = 10mA, V 
= 2.5V to 36V 
-1.4 
-2.7 
mVN 
(Note 4) 
TL431B 
I = 10mA, V 
= 2.5Vto 36V 
-1.1 
-2 
mVN 


Reference Input Current 
TL431,TL431A 
IREF 
V•• = V."' T = 25°C 
2 
4 
~A 


TL431B 


VI(A = VREF1 T = 25°C 
1.5 
1.9 
~A 


V<A= V"" TA = Operating Range 
2.3 
~A 
Minimum Operating Current 
I••• 
V•• = V", to 36V 
0.4 
1 
mA 


Off-State Cathode Current 
TL431 
10fF 
V•• = V", to 36V, TA = 25°C 
0.1 
1 
~ 
TL431A 
V•• = V", to 36V, TA = 25°C 
0.1 
1 
~A 


TL431B 
V•• = V", to 36V, TA = Operating Range 
2 
~A 


V•• = 36V, V", = OV,TA = 25°C 
0.18 
0.5 
~A 
Dynamic Impedance 
TL431 
II •• I 
V•• - V"" I, - 1mA to 100mA, f" 
1kHz, TA = 25°C 
0.2 
0.5 
n 


TL431B 
V•• = V"" I, = 1mA to 100mA, f" 
1kHz, TA = 25°C 
0.1 
0.2 
n 


II 


• 


Note 4. 
.6.VRff 


l1V •• 


Ratio of change 
in reference 
input 
voltage 


to the change 
in cathode 
\'ohage. 
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FIGURE # 


1. 
REFERENCEINPUT VOLTAGE V$. FREE-AIRTEMPERATURE 


2. 
REFERENCEINPUT CURRENTV$. FREE-AIRTEMPERATURE 


3. 
CATHODE CURRENTvs. CATHODE VOLTAGE 


4. 
CATHODE CURRENTvs. CATHODE VOLTAGE 


5. 
OFF-STATE CATHODE CURRENTvs. FREE-AIRTEMPERATURE 


6. 
RATIO OF DELTA REFERENCEVOLTAGE TO DELTACATHODE 
VOLTAGE vs. FREE-AIRTEMPERATURE 


7. 
EQUIVALENT INPUT NOISE VOLTAGE V$. FREQUENCY 


FIGURE # 


8. 
TESTCIRCUITFOR Vt<A= V", 


9. 
TESTCIRCUITFOR Vt<A> V", 


10. 
TESTCIRCUITFOR 10FF 


FIGURE # 


11. 
EQUIVALENT INPUT NOISE VOLTAGE OVER A 10-SECOND PERIOD 


12. 
SMALL-SIGNAL VOLTAGE AMPLIFICATION vs. FREQUENCY 


13. 
REFERENCEIMPEDANCE V$. FREQUENCY 


14. 
PULSE RESPONSE 


15. 
STABILITYBOUNDARY CONDITIONS 


FIGURE # 


16. 
SHUNT REGULATOR 


17. 
SINGLE-SUPPLY COMPARATOR WITH TEMPERATURE-COMPENSATED 
THRESHOLD 


18. 
HIGH CURRENTSHUNT REGULATOR 


19. 
CROWBAR CIRCUIT 


20. 
VOLTAGE MONITOR 


21. 
PRECISION CONSTANT-CURRENT SINK 
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FIGURE 1. - 
REFERENCE VOLTAGE 
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FIGURE 2. - 
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FIGURE S. - 
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FIGURE 7. - 
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INPUT 
NOISE 
VOLTAGE 
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FIGURE 6. - 
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SMALL-SIGNAL 
VOLTAGE 
AMPLIFICATION 


vs. FREQUENCY 
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• 
The areas under the curves represent conditions 
that may cause the 
device to oscillate. For curves 8, C, and D, R2and V+ were adjusted to 
establish the initial V"" and I, conditions 
with C,= O. V"'IT and C,were 
then adjusted to determine the ranges of stability. 
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R (see Note) 
VSAIT 
Vo 


R1 0.1% 
~ I. 


VREF 
TL431/A 
& TL431B 


R20.1% 


TL431/A 
& TL4318 


VON'" 
2V 
VOfF '" VeAIT 


Vo= (1 + 
:;) 
*VREF 


Note: 
R should provide;o, 
1mA cathode 
current to 
the TL431 / A & TL1431 ot minimum VBAIT. 


TL431/A 
& TL431B 


C 
(see Note) 


Note: 
Refer to the stobility 
boundary 
conditions 
in 
Figure 15 to determine 
allowable 
values for C. 
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........ 
,.. 
- 
- 


TL431/A 
& TL4318 


R4 


(Note) 


Low Limit = (1 + ~~~) 
• VR" 


High Limit = (1 
+ 
~~:) 
• VR" 


LEDOn when 


Low Limit< VBAn < High Limit 


Note: 
R3 and R4 are selected to provide the desired LEDintensity and" 
1mA 
cathode current to the Tl4311 A & Tl431 B at the available V+. 
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(f) 
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current 
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~ 
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0 
~ 
t. 
No supply 
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device 
required. 
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E-< 
E- 
SERVO ACTUATED 
::J 
3. 
Excellent 
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without 
crossover 
distortion. 
l? 
a.. 
DRIVE SUBSYSTEM. 
E- 
4. 
II-bit 
digital 
analog 
conversion 
without 
gain switching. 
<t: 
~ 
<t: 
U 
~ 
~ 
5. \'ohage 
reference 
with 2011 tolerance. 
:><: 
~ 
u 
~ 
6. 5V, 12V built 
in power 
monitor. 
U 
> 


(f) 
IPAGE # 


>< 
7. 
Low 
supply 
current 
in disable 
mode. 
<t: 
~ 
UJ 
? 
UJ 
a 
a 
~ 
•• Very 
small 
~x" 
surface 
mount 
QFP 
package 
. 
0... 
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~ 
Z 
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1. Serial data comrol 
interface. 
(f) 
= 


P-. 
UJ 
>< 
0 
~ 
t. External 
power 
drive. 
UJ 


E-< 
E- 
HALL·LESS 
SPINDLE 
;:J 
3. 
Bipolar 
p\X'l\1 
SL.'lf[reduces 
start up power 
dissipation 
of 
l? 
P-. 
MOTOR 
DRIVER. 
E- 
low 
side 
FETs. 
<t: 
~ 
- 
<t: 
4. 
Trapezoidal 
current 
shape 
control 
reduces 
motor 
U 
~ 
UJ 
:><: 
~ 
u 
~ 
acoustic 
nobe 
eliminate') 
snubber. 
U 
> 


(f) 
IPAGE # 


>- 
5. 
Power 
good. 
brake 
delay. 
external 
frequency 
PWM 
off- 
~ 
UJ 
? 
UJ 
time control. 
<t: 
a 
a 
~ 
6. Evaluation 
board 
available. 
0... 


P owe 
r 
D r 
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...•.. 
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...•.. 
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...•.. 


~ 
Z 


(f) 
Source 
or sink 
SA peak 
CHARACTERISTICS 
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= 


P-. 
UJ 
1. 
>< 
0 
p:: 
t. 
Half-bodge 
with 
internal 
diodes 
UJ 


E-< 
E- 
HALF·BRIDGE 
;:J 
3. 'ITL 
input 
compalibhht)' 
SA 
l? 


E- 
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DRIVER. 
<t: 
4. 
Either dual- or tri-Slale OUlpUt. 
3A 
<t: 
~ 
U 
~ 
UJ 
5. 
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PWi\! motor 
drive 
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:><: 
~ 
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~ 
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3. 
Thermal 
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proteclion. 
3.SA 
l? 


E- 
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DRIVER. 
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TJ'L input 
compatibility. 
2.SA 
<t: 
~ 
- 
U 
p:: 
UJ 
5. 
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pin 
:><: 
•... 
u 
~ 
60V 
u 
> 
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~ 
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~ 
0 
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outputs. 
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~ 
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DC MOTOR 
PULSE·WIDTH 
;::J 
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frequency 
to j50KHz. 
CJ 


Po 
MODULATOR. 
1- 
3. Adjustable 
deadband 
operation. 
200mA 
~ 
~ 


0::: 
>tl 
4. High slew rate ()p-~lInp 
:t2SV 
:.:: 


U 
~ 
5. Digital SHUTDOWN 
input. 
(SOY) 
U 


CJl 
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I PAGE # 
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compensated 
15mA 
~ 
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Z 
CJl 
1. Full output 
swing at ± 1A 
CHARACTERISTICS 
CJl II 
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0 
SINGLE POWER 
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load drive capability 
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1- 
3. Internal flyback protection 
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CJ 
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DESCRIPTION 


The LX3187is a transconductor 
power 
driver for the voice coil actuator in 
high-performance 
disk drive 
applications. 
It provides the additional 


functions of precision reference voltage, 
ll-bit digital to analog conversion, 
power monitor / power-on reset 
generation, independent 
current sense 


amplifier, uncommitted buffer amplifier, 
and velocity limiting power off park 
circuit. The only active components 
external to the 7 x 7 mm QFP package 
are 4 low-cost, surface-mount bipolar 
transistors and silicon recirculation 
diodes suitable for the desired load 
current of up to 3A. 


PWM 


DAC 
lOGIC 
lEVEl 


INPUTS 


AD( 


MIDSCALE 


REF 


I__ 
T_A(_OC_I_1II3z-pin 
TQFP 


o to 70 
,- 
LX3187CTF 


Note: All slIrface-mount 
packages are available in 
Tape & Reel. Append the lener "T" to part number. 


(i.e. LX3187Cfrn 


o OUTPUT CURRENTS OF UP TO 3A FOR 12V 
APPLICATIONS 


o NO SUPPLYISOLATION 
DEVICE REQUIRED, 
NEAR RAIL-TO-RAIL OUTPUT VOLTAGE 
o EXCELLENT TRANSIENT RESPONSE 


WITHOUT 
CROSSOVER DISTORTION 
o 
11-BIT DIGITAL TO ANALOG 
CONVERSION 


WITHOUT 
GAIN SWITCHING 


o VOLTAGE REFERENCEWITH 2% TOLERANCE 
o SY, 12V BUILT-IN POWER MONITOR I 


POWER-ON 
RESETGENERATION 


o ADDITIONAL 
CURRENT SENSE AMPLIFIER 
WITH INDEPENDENT OUTPUT VOLTAGE 
REFERENCEAND 
BUFFEREDINPUT 
o SWITCHING MODE PARK CIRCUIT THAT 


OPERATES TO LESS THAN 2 V/BEMF AND 
PROVIDES ADJUSTABLE VELOCl1Y LIMITING 


o LOW SUPPLYCURRENT IN DISABLE MODE 
o VERY SMALL 7 X 7 SURFACE-MOUNT 
QFP 
PACKAGE 


o UNCOMMITIED 
BUFFERAMPLIFIER TO BE 
CONFIGURED AS 3RD ORDER LOW PASS 
FILTER 


• 
HIGH-CAPACITY, 
HIGH-PERFORMANCE 


VOICE COIL SERVO SYSTEMS 


• 
EVALUATION 
BOARD AVAILABLE 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


Supply Voltage. 
Operating Junction Temperature 


Plastic (TF Package) 
150°C 


Storage Temperature Range. 
. -65°C to 150°C 


Lead Temperature (Soldering, 10 seconds) . 
... 300°C 


Note 
1. 
Exceeding 
these ratings could 
cause damage 
to the device. 
All voltages 
are with 
respect 


to Ground. 
Currents 
are positive 
into, 
negative 
out of the specified 
terminal. 


Junction 
Temperature 
Calculation: 
TJ:;;; 
TA + (p[) x ajA)' 


The aJA numbers 
are gUidelines 
for the thermal 
performance 
of the device, 
pc-board 
system. 


All of the above 
assume 
no ambient 
airflow 


1. VRlf 
2. N.C. 


3.LSB 
4. MSB 
5. V" 
6. VTH1 
7. Voo 
8. POR - DELAY 
9. POR 


10. 
(HOlt> 
11. MODE SEl 


12. Voo 
13. GND 
14. AOC - REF 
15. AOC - OUT 
16. PRK - ADJ 


OLINFrNITY 


MICI{OELECTI{ONICS 


TFPACKAGE 


(Top View) 


17. PRK-PWR 
18. N, 
19. E, 
20. p. 
21. S. 
22. N" 
23. E" 
24. p.•. 
25. C.Sl'l 
26. S" 
27. C.So 
28. 
EAo 


29. EA -IN 
30. FlT- OUT 
31. FlT-IN 
32. DAC - OUT 


Unless otherwise 
specified, 
these specifications 
apply over vn:supply voltage of 10.8V to 13.2V, VDn supply voltage of 4.75V to 5.25V and ambient 
temperature 


of 0° to 70°(, 
(Low 
duty cycle pulse testing techniques 
are used \vhich 
maintains junction 
and case temperatures 
equal to the ambient 
temperature). 


Parameter 
III 


Test Conditions 


Power Consumption 


v" Supply Current 
IVC( 
Mode = HIGH, IMOTOR 
= 0 
15 
25 
mA 


Output Stage BiasCurrent 
\80 
Mode = HIGH, IMOTOR = 0 
mA 


BiasCurrent Temp Coefficient 
% 


Voo Supply Current 
I"", 
Mode = HIGH, IMOTOR = 0 
3 
mA 


Output Disable Mode Current (12 & 5V) 
Iv« 
Mode = TRISTATE 
TBD 
mA 


Park Quiecent Current 
IpAIlKP\VR 
Mode = LOW, IMOTOR = 0 
7.5 
mA 


Output 
Drive Section 


NPN Drive Current 
R" ~ not connected, 
Px= (V" - 1V), Nx= 1V,V" = 10.BV 
mA 


PNPDrive Current 
R" ~ not connected, 
Px= (V" - 1V), Nx= 1V 
mA 


Voltage Gain 
SA/ EAOor 5, / EAO 
VN 


Error Amplifier 


Input BiasCurrent 
10 
100 
nA 


Output Source Current 
Vo = 6V 
2 
mA 


Output Sink Current 
Vo = 2V 
2 
mA 


Output Hi Level 
R, = 10k to V", 
6 
V 


Output Lo Level 
R, = 10k to V", 
2 
V 


Input Offset Voltage 
VEA = 4V 
-4 
4 
mV 


Open Loop Gain 
R,= 10k 
60 
80 
dB 


Filter Buffer 


Input BiasCurrent 
20 
100 
nA 


Input Offset Voltage 
R,= 2k to 4V 
-4 
4 
mV 


Output Source Current 
Vo = 6V 
2 
mA 


Output Sink Current 
Vo = 2V 
2 
mA I 
Output Hi Level 
10= 2mA 
6 
V 


Output Lo LeveI 
10= 2mA 
2 
V 


Slew Rate 
0.8 
VI~S 


Gain 
1 
VN 


Power Monitor 


12V Threshold Voltage - V" 
VTH, 
Supply Ramp Down 
10.10 
10.35 
10.60 
V 


12v Hysterises - V" 
Ramp Up Hysterises 
100 
120 
140 
mV 


5V Threshold - V00 
V"" 
Supply Ramp Down 
4.475 
4.575 
4.675 
V 


5V Hysterises - VDD 
Ramp Up Hysterises 
45 
60 
75 
mV 


Input Resistance (VTH, or VTH,) 
VTH1 
10K 
n 


VTH2 
10K 
n 


PORDelay (pin 8) 
C = 0.47~f 
50 
100 
150 
ms/~F 
POROutput Saturation Voltage 
10 
- 500~A 
0.8 
V 


PORDischarge Current 
2 
mA 


PORLeakage Current 
10 
~A 


OLINFrNITY 


MIC!<OElECTKONICS 


Parameter • 


Test Conditions 


Voltage 
Reference 


Initial 
Output 
Voltage 
I 
• -OmA, 
T,-25°C, 
V" 
- 
12V, V•• - 
5V 
3.88 
4 
4.12 
V 


Line Regulation 
4.75 
< V•• < 5.25V, 
10.8V < V" < 13.2V 
16 
10 
mV 


Load 
Regulation 
o to 3mA 
Load 
Change, 
V" 
= 12V, Voo = 5V 
20 
mV 


Temp 
Stability 
(note 
2) 
20 
mV 


Total 
Voltage 
Variation 
(note 
2) 
Line, 
Load, 
Temp 
3.80 
4.2 
V 


Output 
Load 
Capacitance 
0 
1000 
pF 


Current Sense I ADC Amplifier 


Current 
Sense 
Voltage 
Gain 
VCM = 6V 
3.92 
4 
4.08 
VN 


ADC Voltage 
Gain 
VCM = 6V 
2.9 
3 
3.1 
VN 


Gain 
Change 
VCM = -0.8 
to Vcc + 0.8V 
-40 
dB 


Input 
Bias Current 
(ADC 
REF only) 
20 
100 
nA 


Output 
Offset 
Voltage 
(C.S Amp) 
Ves = V•• = Vccl2 
-16 
5 
16 
mV 


Output 
Offset 
Voltage 
(ADC Amp) 
VNX.REF 
= VREff Ves = VSA, = V,,/ 2 
-12 
3 
12 
mV 


Output 
Hi Level 
(C.S Amp) 
R,.= 10KtoV,EF 
V 
·3 
V 


Output 
Lo Level 
(C.S Amp) 
R,.= 10KtoVREF 
2 
V 


Offset 
Voltage 
Change 
VCM = -0.8 
to Vcc + O.BV 
-20 
20 
mV 


Output 
Source 
Current 
(ADC Amp) 
ADC - REF = 2.5V, ADC - OUT = 4V 
2 
mA 


Output 
Sink Current 
(ADC Amp) 
ADC - REF = 2.5V, ADC - OUT = 1V 
1 
mA 


Output 
Hi Level 
(ADC Amp) 
R,.= 5k to GND 
V 
-0.75 
V 


Output 
Lo Level 
(ADC Amp) 
R,.= 5k to VREF 
V 


Slew 
Rate, C.S. Amplifier 
CL - 
0, 10k to 2.5V 
2.4 
VI~sec 


Slew 
Rate, ADC Amplifier 
CL = 50pF, 
10k to 2.5V 
2.4 
VI~sec 


Park Circuit 


Reference 
Voltage 
T. = 25°C, 
I"K ADJ = 1O~A 
0.62 
0.69 
0.76 
V 


Reference 
Temp 
Coefficient 
-2 
mVlC 
p. & P, Hold 
Off Current 
mA 


Park Adjust 
Input 
Current 
~A 


CHOlO 
Current 
4V < VHOlO < 10V 
4 
~A 
Output 
Drive 
Rds-on 
Vo, - 
4V, IM- 
100mA 
30 
Q 


Drive 
Switching 
Frequency 
LM= 1.25mH, 
RM = 5Q, V"K = 1V, VPRJ(.PWR 
= 10V 
TBD 
kHz 


N. Source 
Drive 
Current 
MODE-SEL 
- 
LO, 
1M - 
100mA, 
VHOUl 
- 
4V, VPRJ(PWR- 
4V 
5 
mA 


N, Sink Hold 
Current 
MODE-SEL 
= LO, 
1M = 100mA 
5 
mA 


ParklMormal/Disable 
Mode 
Select 


Normal 
Voltage 
Threshold 
0.65 
V 
0.75 
V 
V 


Disable 
Voltage 
Threshold 
0.4 
0.5 
0.6 
V 


Park Voltage 
Threshold 
0.25 
V 
0.35 
V 
V 


Input 
Current 
±250 
~A 


oLfNFINITY 


MI< 
ROLLECTI{ONI(S 


Parameter 
II 


Test Conditions 


Zero 
Scale 
MSB and 
LSB Duty 
Cycle = 50% 
V 
-.02 
V 
V 
+.02 
V 


Output 
Impedance 
5.77 
7.11 
B.53 
I<n 


Full Scale 
(Positive) 
VFSP 
DM = 1, DL = 1 
6 
V 


Full Scale 
(Negative) 
VFSN 
DM = 0, DL = 0 
2 
V 


LO Range Gain 
Linearity 
GLO 
3.6V < VFLO < 4.4V 
-5 
5 
% 


LO Range 
Gain 
Symmetry 
3.6V < VFLO < 4V, 4V < VFLO < 4.4V 
-2 
2 
% 


HI Range Gain 
Linearity 
G" 
4.4V < VFLO < 5.4V, 
2.6V < V"o < 3.6V 
-10 
10 
% 


HI Range 
Gain 
Symmetry 
-4 
4 
% 


PWM DAC, Buffer, 
Error 
Amp, 
ADC C.S Amp, 


MSB = 50%, 
LSB = SO% 


Note 
2. 
This 
parameter 
although 
guaranteed 
is not tested 
in production. 


System Specification 


Total 
Offset 
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, 


________ 
~-------------------------------------------.k 
@ 
..~----------------------------- 
J 
L:;'JGND 
ADC-REF 
ADC-OUT_ 


S!'NDlf 
.EMf 
VOlTAGE 


oLfNFINITY 


MICROElECl 
KONI( 
5 


V,,, 


NC 
2 


LSB 
3 


MSB 
4 


Vcc 
5 


VTH1 
6 


VTH2 
7 


POR - DELAY 
8 


POR 
9 


CHOlD 
10 


MODE 
11 
SELEO 


Voo 
12 


GND 
13 


ADC - REF 
14 


ADC-OUT 
15 


PRK - ADJ 
16 


PRK - PWR 
17 


Reference voltage output. 
A 390pF capacitor connected from this pin to GND results in maximum stability. 
Reference output has no short circuit protection and must not exceed it's maximum current rating. 


l2V pOl'threshold voltage. An internal resistor divider from Vccto GND sets the l2V por threshold at 10.35V 
typo An external resistor divider can be used to change this threshold. 
A small ceramic capacitor connected 
from this pin to GND helps to reduce high freq noise. 


5V por threshold voltage. 
An internal resistor divider from Vccto GND sets the l2V por threshold at 4.6v 
typo An external resistor divider can be used to change this threshold. 
A small ceramic capacitor connected 
from this pin to GND helps to reduce high freq noise. 


A capacitor from this pin to ground programs por delay time when both supplies are above por threshold 
plus hysterises, delay circuit is activated and "POR OUTPUT" pin switches high after the delay time. The 
relationship between delay time and delay capacitor is: To ~ Co' 100,000 Sec. (typ). 


A logic level output that switches to low position when either supplies are below their threshold points. When 
both supplies are above POR thresholds plus hysterises voltage, this pin switches from LO to HI after the 
programmed delay time. Park mode is automatically activated when this pin is switched LO. 


This pin isnormally pulled HI through an internal diode to Vcc Connecting a capacitor from this pin to ground I 
provides sufficient voltage for park logic circuit when Vcc is inactive. 


A tri-state logic input that selects mode of operation. 


Normal Mode 
HI 
Sleep Mode 
OPEN 


Park Mode 
LO 


This pin is normally connected to mid scale point of ADC reference. Input bias current of this pin is typically 
IDOnA. 


The output pin of the differential amplifier. This pin is normally fed back to ADC. The relationship between 
this pin and "ADCREF"pin is given by: ADC OUT ~ ± 3 • I" • R, + ADC - REF. 


OLINFrNITY 
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Pin 
# 
Description 


21 
This pin is connected to the other side of the voice coil and the junction of the 2nd pair of external transistors. 
Internally this pin acts as the inverring path for "B" amplifier. 


23 
Emitter of A amplifier. 
Connecting resistor RE and Rcsuch that Rc ~ 4.5 X RE as shown on block diagram, 


increases the current to output transistor bases. 


25 
This pin acts as positive sense input of the voltage across the current sense resistor during normal mode of 
operation. 


26 
This pin is connected to the junction of the external sense resistor and the voice coil. This pin is internally 
connected to the inverring side of C.S. differential amplifier and feedback for "A"amplifier. 


27 
Output of the current sense amplifier. 
This pin provides motor current feedback to the error amplifier 
relationship between output voltage and motor current is given by: 
Ves O\Jf 
~ ±4 • 1M • R, + VREF 
where: 1M = MOTOR CURRENT 
R, ~ CURRENTSENSERESISTOR 


28 
Error amplifier output pin. An external compensation network is placed between this pin and the "E.A.IN" 
pin based on the voice coil parameters. 
This sets the closed loop transconductance 
bandwidth 
of the 


amplifier. 


29 
Inverring input of the error amplifier. This pin acts as the summing node for the "C.S.OUTPUT VOLTAGE" 
and filtered command voltage "FILTEROUT" 


30 
Output pin for buffer amplifier. 
This pin acts the the filtered output of "DAC OUTPUT VOLTAGE." The 


amplifier is typically configured as a third order Butterworth low pass filter. 


32 
PWM DAC output pin. The output impedance of this pin (typ 7.11K) and a capacitor from this pin to GND 
creates real pole of the 3rd order low pass filter. 


The LX3187includes a logic to analog conversion circuit with the 
ability to trim the zero scale command 
voltage for an overall 


system offset voltage of less than 5% of the total full scale current. 
The simplified schematic of this section is shown in Figure 1. The 
MSBand LSB logic output words are connected to the LX3187 
"MSBand "LSB"pins. 
The bottom current sources are on only 


during the off time of the inputs, causing the average voltage at 
the capacitor connected to the "DACOUT" pin to change as the 
duty cycle of the logic inputs change. 
The 12-bit output word 
should be encoded 
into MSB and LSBlogic signals whose duty 
cycle is given by: 


M 
Duty Cycle (MSB) " OM ~ <Sf- ; 


32 + L 
Duty Cycle (LSB)" D, = ~ 


The average DACOUTPUT which is given by the output of the 
3rd order low pass filter, is given by: 


VRO-VREF~VFS[2 
(;~ 
0,,+ 
-i3DlJ 
-1] 


V" 
~ full scale voltage (2V typ) 
VREF= reference voltage (4V typ) 
VRO~ filter output (pin 30) 


VFlO 
~ 6v 
vRO = 4v 
vFlO ~ 2V 


OM ~ D, = 1 
0" = D, ~ 1/2 
0" ~ D, ~ 0 


The preferred way to remove the carrier ripple is by configuring 
the on-chip buffer amplifier as a Salen Key 3 pole ButtelWorth low 
pass filter, as shown in the block diagram. 


1 


c~J+ 
2(~J+ 
2( ~J+1 


If the clock frequency is 40MHz then the frame rate and lowest 


carrier ripple frequency of the MSBand LSBsignals is 40MHz/64 
= 625kHz. Assuming fo is chosen to be 35 kHz, then Wo = 21t• 
35 • 10'. 
For an overall system bandwidth of 500 Hz, the filter 


introduces only a _2°phase shift yet it rejects the 625 kHz carrier 
freq by -74 dB. 


The component values selected here set the corner frequency 
at 35kHz. 
• 


R, = 35.7 kn (1%) 
R, ~ 10.7 kn (1%) 


C, ~ C, ~ 680pF (5%) 
Cj 
~ 82 pF (5%) 


R, = Thevnin eqUivalent resistance of the internal 


circuit (7.11k typ) 


If a different cutoff frequency 
is desired, the values of the 


capacitors can be scaled proportionally and ButtelWorth response 
will be retained if the R values are kept constant at the values 
given. 
Below is the transfer function of the above filter. 
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CLOSED 
LOOP 
TRANSCOI'lDUCTANCE 
AND 


FREQUEI'lCY 
RESPOI'lSE 


: 1\ 
i VOICE 
i COil 


i 
l 
i MOTOR 
l.. 
j 


Assume: 
RL 
~ 50, L ~ 1.25mh 


V = C~ _410R,) (R + _1 
) 
I 
= 


E 
C 
~ 
RF 
~ 
C 
SC 
'0 


20VF 


Rs + ~ 
+ SL 


[80RS + 


~-~V, 
- 
4RsR, 


And since V, is ±VRF/2 
(± 2.0V typ of full scale), then ± 10 full 


scale = R/(2R,~) 
and for 10 = ± 2A, Rs = 0.250 
is a good choice, 
(i.e. O.5V across the sense resistor): 


~ 
~ 2 • 2R, = 1 


ow for considerations 
of closed 
loop bandwidth, 
transient 
response 
and the required 
frequency 
compensation 
network 
Rc 
and C, it is usually advisable to set RcC ~ VCR, + ~) 
, i.e. match 


the compensation 
and load time constants 
so the closed 
loop 
response 
is dominantly 
that of a single pole network: 


20~ 


R, 


80Rs + SRF (1\ + RL) C 


RF 


( 


R,(R+~)CJ 


4Rs ~ 
1 + S 
;0 R, 
) 


Assuming R, ~ R,= 10k, for fo = 20kHz, the value of C is calculated 
using: 


c - 
80 • 0.25 
C 
00033 
f 
10 • 10' (0.25 + 5) • 2It • 20 • 10' 
' 
~. 
11 


and since R ~ __ 
L__ 
R _ 
1.25·10" 
:= 72k!l 


c 
(R, + RL) c' 
c 
5.25' 
0.0033 • 10" 


The output 
predriver 
stage without 
external 
resistors 
assure 
a 
minimum of 40mA base current to the external power transistors. 
Thus any complimentary 
devices 
wilh suitable 
13 and current 


rating usually are satisfactory. 
The M]E 2001210 
devices have 13 


~ 50 min @ 2A and thus are suitable for this current level. For 3A 
currents, the D44/D45 HII devices have 13 ~ 50 min @3Aso 60 mA 
minimum base current is needed. 
Since the predriver without Rc 
and ~ external 
resistors furnishes 40mA and ~ = 4v / 20mA ~ 


2000 maximum and corresponding 
Rc = 4.5 ~ = non are each 


needed 
in this case or whenever 
more than 40mA of power 


transistor base current is needed. 


Suitable surface-mount 
power devices include: BCX68-69, BCP 


68-69, 2SD 2098-2SB 1386, M]D 44HII-45HII, M]D 200-210. 
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The additional 
current sense amplifier is used to provide actual 


measured motor current feedback to the controller. 
It is ordinarily 


used with an analog to digital converter 
that uses the same VREF 


= 4v as the 3187 for its full scale most positive 
reference 
and 
ordinarily 
1V (VREF /4) as its least positive 
reference. 
Thus the 
voltage for 0 current at half scale is [VREF + (VREF 
4)) 
2 = 2.5V, 


which should be "ADC REF"of the 3187. This can be obtained by 
two equal value resistor divider of convenient 
value such as 10kQ 
between 
the most positive and least positive reference 
voltages, 


since the ADC REF pin is buffered for high impedance 
inputs. 


v"' = MOST 
POSITIVE 
ADC 
REF 
~o Ok 


TOADC 
REF 


10 ok 


V",/4 
= lEAST 
POSITIVE 
ADC 
REF 


The POR is an open collector output that switches low when either 
Vcc or VDD are below their thresholds 
of 10.3V and 4.6v respec- 
tively. At the same time, an internal transistor discharges the POR- 
DELAY capacitor. 
When power 
returns both comparators 
are 
above their thresholds, 
the POR latch gets reset and allows the 
delay capacitor 
to charge up via an internal current, 
causing a 


delay of 100 ms/llftyp 
before the POR switches HI again (POR pin 
requires 
a maximum 
lOOk pull up resistor). 
In our previous 


example, 
0.4711f capacitor 
allows a typical of lOOms which 
is 
adequate 
for most applications. 


The figure below 
shows 
the internal 
logic circuitry for "Mode 
Select." When this pin is set low, both comparators 
output switch 


LO and the output of park "AND"gate goes HI which enables the 
park function. 
If the mode select pin is left open, comparator 
"A" 


switches LO but comparator 
"B" is HI which enables the "disable" 
mode. 
In this mode all functions are disabled except for the POR 


circuit, PWM DAC and the PARK circuit. 
When the mode select 
pin is Hl, both "AND" gates are LO and the device resumes 
its 
normal operation. 


I 
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The LX3187 has a unique 
"switching mode" PARK circuit which 
allows in excess of 200mA PARKcurrent with less package power 
dissipation 
when compared 
to the standard 
linear mode circuits 
used in most VCM controllers. 
The voice coil head park is initiated by loss of either supplies 
which is indicated by the paR pin switching 
La or when mode 
select is pulled low. 
Referring to the main block diagram, 
when 
either of the" 
paR" 
or "mode select" pins are set low, PARK 
switches high and enables 
the park circuit shown in figure 6. 
During park mode, PNP transistors Q, and Q, are turned off, Q, 


is actively held off and Q, switches on to provide the current path 
for the VCM. The PARK signal also turns Qc off allowing 
the 
internal 
lJ.1A current source to charge up the gate-source 
capaci- 
tance. 
When VGS reaches 
the turn on threshold, 
QN turns the 
external PNP transistor 
(Q.) on, allowing current in the VCM to 
ramp up. The resistor divider R, and R, and capacitor C, compares 
the VCMvoltage with the base emitter voltage of QA transistor, and 
adjusts the on-time such that the average VCMvoltage is constant. 
The off time is primarily set by the QN turn-on delay caused by the 
1J.1A current charging CGS to its turn on threshold. 
During the off 
time, the recirculating 
diode D, turns on which keeps a continu- 
ous current flow in the VCM. 
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The 
LX3191B 
is a monolithic 
BiCMOS 


IC 
designed 
to 
control 
speed 
and 
commutation 
of 
a 
Hall-less 
3-phase 
motor 
used in many 
high-performance 


data storage 
devices. 
Special 
circuitry 


allows 
accurate 
digital 
commutation 
control 
in 
conjunction 
with 
precise 
current 
wave 
shaping 
that 
allows 
substantial 
reduction 
in acoustic 
motor 


noise. 
This 
device 
includes 
a serial 


interface 
that enables 
the user to select 
different 
modes of operation 
by a 16-bit 
word 
with 
a 
direct 
interface 
to 
the 


microcontroller. 
High-speed 
operation 


is achieved 
through 
bipolar 
start-up 
for 
increased 
starting 
torque. 
PWM 
operation 
during 
start-up 
to 
minimize 
power 
dissipation 
is 
available. 
The 


LX3191B 
is designed 
to drive 
external 
low side n-channel 
FETs, and high side 
p-channel 
FETs, 
such 
as 
the 
ones 
available 
as complimentary 
P and 
channel 
devices 
in 8-pin 
SOIC packages 
as shown 
in the product 
highlight. 
A full 


evaluation 
board 
is 
available 
for 


application 
development. 


~ 
CHIP ClOCK 


~- 
VELOCITY 
FEEDBACK 
'5. 


~ 


Plastic PLCC 
28-pin 


LX3191BQ 
~ 


Plastic TQFP 
32-pin 


LX3191BTF 


• 
SERIAL DATA CONTROL 
INTERFACE 


CONTROLSARE, 
• Trapezoidal shape motor current 
• Brakefunction via serial interface & power 
down 


• Start-up start advancing 
• External/Internal BEMFcommutation 
• PWM/ LinearMode 


• 
EXTERNAL POWER DRIVE AllOWS: 
• Higher efficiencies due to much smaller 
available ~ 
on resistance(now available 
from many sources) 


• Higher headroom voltage allows smaller 
motor design 


o BIPOLARPWMSTARTREDUCESSTARTUP 
POWERDISSIPATIONOF LOW SIDEFETS 


o TRAPEZOIDALCURRENTSHAPECONTROL 
REDUCESMOTORACOUSTICNOISE, 
ELMINATESSNUBBER 


o SEPARATESENSERESISTORSCOMPENSATE 
FOREXTERNALTRANSISTORMISMATCHAND 
ACCURATECOMMUTATIONCONTROL 


o POWERGOOD, BRAKEDELAY,EXTERNAL 
FREQUENCYPWMOFFTIMECONTROL 


• 
HIGH-PERFORMANCE 
/ HIGH-SPEED 
MULTIPLEPLAnER3W' & 514" DRIVES. 


(i.e. 7200 rpm, 10 platters) 


• 
EVALUATIONBOARDAVAILABLE 
I 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABooK 
1996/1997 


HALL-LESS 
SPINDLE 
MOTOR 
DRIVER 


Voo Voltage. 
. 
5.5V 


Vcc Voltage. 
14V 
VRETRACT 
Voltage. 
14v 


Current Sense Voltage - Pins 11, 14, 17 . 
. 
-O.3v to +4v 


Logic Input Voltage - Pins 2, 5, 7, 8, 9 
-O.3Vto VolJ+O.3V 
Control Voltage, VCTllL 
-O.3V to Vm,+O.3v 
Storage Temperature 
Range. 
. .. -65°C to +150°C 


Lead Temperature 
(Soldering, 
10 Seconds) 
. 
. 
300°C 


Note 1. 
Exceeding 
these ratings could cause damage 
to the device. 
All voltages 
are with respect 


to Ground. 
Currents are positive 
into, negalive 
out of the specified 
lerminal. 


Note 2. 
Pin numbers 
refer to PLCC pacbge. 


Junction 
Temperature 
Calculation: 
TJ = TA + (P f) x ajA)' 


The aJA numbers 
are guidelines 
for the lhermal performance 
of the device, pc-board 
syslem. 


All of the above 
assume 
no ambient 
airflow. 
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• 
3 
2 
1 
28 
27 
26 


5 
0 
25 


6 
24 


7 
23 


8 
22 


9 
21 


10 
20 
II 
19 


12 13 IA 
IS 
16 17 18 


QPACKAGE 
(Top 
View) 


1. VRETAACT 
2. POWER GOOD 
3. BOlY 
A. Voo 
5. CHIP CLOCK 


6. FcOilot 
7. Smat: 
8. So.•.r.•.. 
9. SClOQ( 


10. SLEW 
11.lc 
12. GND 
13. ~MTOFF 
1.04.18 


15. S.•. 


16. VCTRl 
17. I, 


lB. L, 
19.5c 
20. H, 
21. 1, 


22·50 
23. H, 
24.1,; 


25. V" 
26. H, 


27. Cr 
2B. C, DRIVE 


1. N.C. 


2. CHIP CLOCK 


3. FOOM 


4. 
SSTKlIE 
5. So.•.. 
rA 


6. 
S'lOClC 
7. SLEW 
B. I, 


9. GND 


10. PWMTOFF 
11.1. 


12. 
SA 


13. Vcm 
14.IA 
IS. N.C. 
16. L, 


TFPACKAGE 


(Top 
View) 


17. Sc 
lB. HA 
19.1, 
20. S. 
21. 
H. 


22. le 


23. Vcc 
24. N.C. 


25. 
N.C. 


26. 
He 


27. C, 
2B. C, DRIVE 


29. VaEltACl 
30. POWER GOOD 
31. 
BillY 


32. Voo 
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HALL-LESS 
SPINDLE 
MOTOR 
DRIVER 


Parameter 
Recommended 
Operating 
Conditions 


Von Voltage 
4.75 
5.25 
V 


V« Voltage, 
VRETRACT 
10.8 
13.2 
V 


VCTlllVoltage 
V 
V 


PWM Timing 
Capacitor 
CT 
1000pF 
0.01~F 


PWM Timing 
Resistor 
RT 
10 
100 
kQ 


_iiiiiiii~t~;Cj,iiiiiiiiliiiii.lk~~.iiiiiliiiiiiiii~t!E!'liiiiiiil. 


(Unless 
otherwise 
specified, 
these specifications 
apply 
over 
the operating 
ambient 
temperature 
range of 
O°C:5: TA S.70°C 
and V [)[) = 5V, 
VeL = 12V. 
Low 


duty cycle 
pulse testing 
techniques 
are used which 
maintains 
junclion 
and case temperatures 
equallo 
the ambient 
temperature.) 


Pin numbers 
refer to PLCC package. 


Test Conditions 
Parameter 
II 


High 
Input 
Voltage 
V,H 
2,4 
V 


High Input 
Current 
I~ 
2,4 < V,H< 5.5V 
20 
200 
nA 


Low 
Input 
Voltage 
V" 
0.8 
V 


Low 
Input 
Current 
I" 
V" = O,4V 
20 
200 
nA 


Input 
Capacitance 
Pins 5, 7, 8, 9 
3 
pF 


Pin 2 
10 
pF 


Clock 
Frequency 
FClI( 
Pin 5 
10 
MHz 


FCOMOutput 
Section 
(Pin 
6) 


High Output 
Voltage 
10= 
1mA 
V 


Low 
Output 
Voltage 
10= 
1mA 
V 


Retract 
Section 
(Pin 
1), 
Voo = Vcc = OV 
I 


Input 
Current 
I 
I 
VRElllACT;;;; 
13.2V 
1.2 
1.75 
mA 


Brake Delay Section 
(Pin 
3) 


Charge 
Current 
ICH 
Pin 2 = HIGH 
300 
700 
850 
~ 


Discharge 
Current 
ID1 
Pins 18, 21, 24 OPEN; 
Pin 2 = LOW, 
Pin 3> 7.7V, V" 
= Von = OV 
72 
~ 


I"" 
Pins 18, 21, 24 OPEN; 
Pin 2 = LOW, 
Pin 3 5, 6V, V,,= 
Voo = OV 
10 
20 
~ 


Retract 
Delay 
Constant 
To, 
VTH < VBRAKE < 10.SY 
15 
60 
ms/~F 


Peak Charge 
Voltage 
Vp 
11.35 
V".0.3 
V 


Threshold 
Voltage 
VTH 
6.7 
7 
7.5 
V 


Slew Section 
(Pin 
10) 
(Note 
4) 


Slew 
Input 
Impedance 
R, 
1OO~A 5, Isl£W5, 300~A 
kQ 


Output 
Current 
to Slew 
Current 
Gain 
K 
1OO~A 5, ISlEW5, 300~A 


Speed 
Control 
Section 
(Pin 
16) 


Operating 
Voltage 
Range 
VORL 
0 
3.5 
V 


Input 
Bias Current 
1V < VCTlll< S.5V 
-2 
1 
~ 
Control 
Voltage 
Shutdown 
Threshold 
VOFS 
50 
mV 


Control 
to C.S. Gain, 
PWM and 
Linear 
G 
Gain = t!"vPIN16! 
tNcs,' 
O.SV < VCTRl < 3.5V 
5.1 
5.9 
6.8 
VN 


Gain 
Matching 
(Note 
5) 
Betw'een 
channels 
A, 8, Ci 
0.5V < Vcm < 3.5V 
·10 
+10 
% 


Gain 
Matching 
Between 
PWM to Linear 
Mode, 
0.5V < Vcm < 3.5V 
0 
6 
% 
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Parameter • 


Test Conditions 
• 
Minimum 
Off Time 
TOffMlN 
5 
IJs 


Comparator 
Bias current 
During 
charge 
time, 
VpwM = 2.5V 
-3 
-O.B 
0.5 
IJA 


Discharge 
Current 
I"" 
2.5 
5 
7 
mA 


Upper 
Threshold 
Voltage 
Vu 
2.9 
3 
3.1 
V 


Lower 
Threshold 
Voltage 
V, 
1 
V 


Clamp 
Voltage, 
Low 
ISOUR<E 
= 1OOIJA 
0.25 
0.5 
0.6 
V 


CT Pin 
(Pin 27) 


Input 
Impedance 


Back EMF Comparators 


I 
(Pins 15, 19, 22) 


Input 
Offset 
Voltage 
V'O 
4.5V < CT < (V,,-1.5) 
±15 
mV 


Clamp 
Voltage 
VCLP 
I =±2mA 
0.6 
1.2 
V 


Input 
Current 
I, 
I V'N I < 0.5V, 
4.5V < CT < V" 
- 1.5V 
-1.5 
1.5 
IJA 


Maximum 
Input 
Current 
lIMA)( 
±10 
mA 


Input 
Bias Current 
IBeS 
OV<Vcs<0.7V 
-135 
-65 
IJA 


Input 
Voltage 
Range 
-0.3 
4 
V 


Operating 
Voltage 
Range 
0 
V" 
. ., 
V 


Maximum 
Current 
Sense Voltage 
Ves w.x 
VCTllL = 3.2V, Voo = 4.75V 
0.48 
0.55 
0.61 
V 


Output 
Voitage 
Low 
1=1001JA 
0.95 
1.25 
V 


Output 
Voltage 
High 
1=-50IJA 
11.5 
V 
-0.2 
V 


Output 
Source 
Current 
(turn 
off) 
VON= 10V 
400 
500 
IJA 


Output 
Sink Current 
(turn 
on) 
VOL= 10V 
170 
250 
IJA 


Output 
HI Voltage 
Linear 
Mode, 
I" f'W= 100IJA 
10 
V 
-0.2 
V 


PWM Mode, 
lSOURCE 
= SmA 
9 
V,,-1.5 
V 


Output 
Source 
Current 
(Note 
5) 
1st>< 
Linear 
Mode, 
IslEW= 100IJA, 
VON= 1V 
150 
200 
220 
IJA 


Linear 
Mode, 
IslEW= 300IJA, 
VON= 1V 
450 
660 
IJA 


PWM Mode, 
VON= 5V 
10 
25 
mA 


Output 
LO Voltage 
Linear 
Mode, 
IslEW= 100IJA 
0.1 
0.5 
V 


PWM Mode, 
ISiNK= SmA 
1.0 
1.50 
V 


Output 
Sink Current 
(Note 
5) 
ISll. 
Linear 
Mode, 
I""" 
= 1001JA, Vex = 3V 
150 
200 
220 
IJA 


Linear 
Mode, 
I"£,, = 300IJA, 
V0' = 3V 
450 
660 
IJA 


PWM Mode, 
VOl- 
2V 
15 
20 
mA 


Output 
Current 
Source 
to Sink Ratio 
1OOIJA < I"EW< 300IJA 
1 
1.25 
j.JA/IJA 


Output 
Off Leakage 
Current 
PGOOO 
- 
LO, VBRAXE > 7.7V, VOl- 
O.SV, Vcc - Voo;;;; OV 
200 
nA 


Slew input impedance 
is calculated as; 


where; 
VpINIO 
== Voltage 
at pin 10. 


IpIN10 
== Current 
measured 
at pin 10. 


VilE 
= Base-emiter 
vohage. 
(typ O.65v at room 
temp) 


PGOOD = 1 


PGOOD;;;; 
1 


R = 
VpIKllI 
- VRE 


1 
II'INIU 


. 
G.\IAX 
- 
G"HN 


Gam Match = 
Gf,tAX 
+ 
Gf,ItN 
• 100 (%) 


Power Supply 
Section 
(Pins 4, 25) 


Voo Supply 
Current 


v" 
Supply 
Current 
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C, 
:J: 1500pf 


Notes: 
QHA' Q"ll' 
QHC each are y, of 519952, 
QLA' QLII' QLC each are Y, of 519952 
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PLCC 
TQFP 
Pin !'lame 
Pin # 
Pin # 
Description 


YRETRACT 
29 


POWER 
2 
30 
GOOD 


BDly 
3 
31 


YDD 
4 
32 


CHIP CLOCK 
5 
2 


FCOM 
6 
3 


SSTROBE 
7 
4 


SDATA 
8 
5 


A logic 
1 input 
enables the serial port and output 
drivers 
for normal 
operation. 


A logic 0 initiates 
a brake sequence. 


Brake Delay - A capacitor 
to ground 
driven 
by an internal 
current source determines 
the delay from 


brake sequence initiated 
to low side drivers being turned on. 
It also provides 
the supply 
voltage for 


the low side drivers 
until 
the motor 
is completely 
stopped. 


Bit # 
Description 
Command Register 
Prescale Register 


D" 
RegisterSelect 
1 = Selects Command Register 
0= Selects 
prescale register 


D" 
Shape 
1 = Current Shaping 
2' 


o = ShapingOff 


D" 
Brake 
1 = Brake (D, must be "0") 
2' 


0= Run 


D" 
Reg.Sat. 
1 = Saturate Extemal PNP 
2' 


0= Regulate (only in unipolar mode) 


D" 
Advance 
0,1 = Altemating 1's and O'sadvances 
2' 


commutation state only if D" = 1 


D,o 
Ext.Commutation 
1 = Extemal Commutation 
2s 


o = Intemal BEMFCommutation 


D, 
Unipolar/Bipolar' 
1 = Unipolar Mode 
2' 


o = Bipoiar Mode 


D, 
PWM/Linear 
1 = PWMMode 
2' 


o = Linear Mode 


D, 
Int. TestMode 
Must be set to '0' for normal operation 


D, 


Do- Ds 
NlA 
Don'tCare 


•. LX3191 B runs in bipolar 
operation 
only. 
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HALL-LESS 
SPINDLE 
MOTOR 
DRIVER 


PLCC 
TQFP 
Pin Name 
Pin # 
Pin # 
Description 


A resistor between 
the slew pin and 5V supply establishes 
the maximum current to slew the gates 
of the 
-channel 
FETs On/Off. 
Output Slew Current (mA) = k • (Voo - VBE) / (R,LE~' + R,). 
Where: 
R,"fW'" External resistor connected 
to Voo; ~ '" Internal resistor, 2.5k < ~ < 4.5k; VBE'" Base 
emiuer voltage; k '" Output 
current to sJew current gain 1.5 < k < 2.2. 


17,14 
14,11 
11 
8 


Senses motor current to complete 
the transconductance 
loop. 
Relationship 
between 
motor current 
and VCTRlis given by; l"oTo>~ (VCTRl- V0')/ G • R" and maximum motor current is calculated 
using: 


IMAX 
= V CS\IAX! 
Rs' where; G == V CTltl to Current Sense Gain, Rs== Sense Resistor, V OFS 
== V CTRl to Vcs, Offset. 


A resistor to 5V and capacitor to ground 
determines 
the fixed "off time" in PWM mode. 


To", = 0.7 • ~. 
CT(To",""N) = 5psec) 


15, 22 12, 20 
Comparators 
inputs used to sense BEMF. 


19 
17 


18,21 
24 
16,19 
22 


20,23 
18,21 
26 
26 
I 


1,15 
No connection 
internally. 


24,25 
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PRODUCT 
DATABOOK 
1996/1997 


HALL-LESS 
SPINDLE 
MOTOR 
DRIVER 


FIGURE # 


1. 
VCT'" 
OFFSET VOLTAGE vs. JUNCTION TEMPERATURE 


2. 
CURRENTSENSE VOLTAGE vs. VCTlll 


3. 
BRAKE THRESHOLD VOLTAGE YS. JUNCTION TEMPERATURE 


4. 
BRAKE DELAY TIME COEFFICIENT YS. JUNCTION TEMPERATURE 


5. 
SLEW INPUT IMPEDANCE vs. SLEW CURRENTvs. TEMPERATURE 


6. 
LOW SIDE LINEAR DRIVERSINK CURRENTYS. SLEW PIN CURRENT 


7. 
HIGH SIDE DRIVERSINK CURRENTvs. TEMPERATURE 


8. 
HIGH SIDE DRIVERSOURCE CURRENTvs. TEMPERATURE 


FIGURE # 


9. 
MOTOR TORQUE WAVEFORM 


10. 
COMMUTATION TIMING DIAGRAM 


11. 
PROCESSOR TO VORLCONNECTION DIAGRAM 


OLINFrNITY 


MICI{OELECTf{ONICS 


FIGURE 
1. 
- 
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VOLTAGE 


Y5. JUNCTION 
TEMPERATURE 
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FIGURE 
3. 
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FIGURE 
4. 
- 
BRAKE 
DELAY 
TIME 
COEFFICIENT 


Y5. JUNCTION 
TEMPERATURE 
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FIGURE 
5. 
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SLEW 
INPUT 
CURRENT 


vs. SLEW 
INPUT VOLTAGE 
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FIGURE 
7. 
- 
HIGH 
SIDE DRIVER SINK 
CURRENT 


vs. TEMPERATURE 


FIGURE 
6. 
- 
LOW 
SIDE LINEAR 
DRIVER SINK 
CURRENT 


vs. SLEW 
PIN CURRENT 


FIGURE 
8. 
- 
HIGH 
SIDE DRIVER SOURCE 
CURRENT 


vs. TEMPERATURE 
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This part has digital commutation control driven by the master 
clock through the prescale counter. 
At normal motor operating 


speed, there should be exactly 128 cycles of the output from the 
prescale counter during each 1.6 of an electrical commutation 
cycle. 
If P is the number of motor poles then there are PI2 
electrical commutation 
cycles per mechanical shaft revolution 
and the prescale counter output frequency is given by: 


mechanical RPM • L. 6. 
28 ~ 


60 
2 
1 
F""N·'LE 


5400 
FPHF'oCALf 
~ 60 
·4 ·6· 
128 = 276.48 kHz 


The prescale counter consists of a fixed divide by 2 cascaded with 
a down counter which is repetitively loaded with the value N in 
the prescale register of the serial port and counted up to all l's. 
Thus the total prescale frequency division from the master clock 
input is 2' (N+l). Thus forthe example above with a master clock 
of 10MHz: 


10 • 10' 


276.48' 
10' 


Although at operating speed 7 bits are normally used, the actual 
size of the commutation counter is 10 bits, so the lowest speed 
that can be precisely internally commutated is 1 2' ~ 1 "8of the 
operating speed, unless the prescale counter is reprogrammed on 
the fly between startup and steady state run. 


All logic level control inputs to the LX3191Bare made through a 
three wire serial interface that may be clocked at rates up to 
10MHz. Data is entered as two 16 bit words. most significant bit 
first and word select bit last (See Table 1 in Functional Pin 
Description Section). 


One 16 bit word sets the division factor of the on chip prescale 
divider between the clock (pin5) and the internal commutation 
counters. 
As noted earlier, for proper operation of the current 


shaping as well as the commutation functions, the internal clock 
frequency should have 128 cycles during 60° electrical at steady 
state running speed. Therefore: F""TCL<XK 
= 128' RPM'60' Poles, 


2 • 360/60, and prescale divisor, 0 = Chip Clock (pin5), F,,,,,-cLOCK' 
The prescale counter is 8 stage binary with its least significant 
stage always enabled with a divisor of 2. The 16 bit is loaded per 
Table- 1 in the Functional Pin Description Section. N ~ (0 2 - 1), 


is entered as negatve true logic, i.e. logic low for binary ones. For 
example, if Chip Clock (pin5) = 10MHz (the maximum permitted 
frequency) and the motor has 8 poles mnning at 5400 RPM,then: 


10 • 10' 


o ~ 
5400 
8 
360 ~ 36.196, 


128 '~'2'60 


and N = (012 -1) = 0612 -1) = 17. Thus the prescale word would 
be sent to the serial port as negative true with MSB loaded first. 


Ds 
DJ.jD\5 


Where: 
D. ~ 
OJ<represents 17 as negative true word. 
0" is the word select bit = 0 for selecting pre-scale. 


Do ~ 
0, 
~ 0 


The other serial port word (command) contains seven control 


bits as shown in Table 1, under the Functional Pin Description 
Section. 


Perhaps the most essential function in a sensorless, bmshless 
motor controller is commutation. 
The requirements 
are better 
understood by referring to Figure 9. 
• 


The 
fundamental 
principle 
of 
Back 
EMF sensorless 
commutation is that one of the three windings always has zero 
current when its voltage, generated with respect to the neutral, 
passes through zero. Thus by placing comparators from each of 
the phase voltages with respect to neutral, logic signal edges are 
obtained at 0°, 60°, 1200,and 180° electrical degrees. 
Also note 
that switching signals for commutation are required at 30°, 90°, 
150°, and 210°, or halfway between 
the phase voltage zero 


crossings. 
Obtaining the commutation 
signals from the zero 


crossings in the LX3191Bis done with two counters as shown in 
Figure 10 on the next page. 
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2AO' 


::J 
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II 
'-__ 
--IF ZERO CROSSING 


::::::J~~~~~ 
~~~~ER 
1 


S~~PEW~:E 
C %-_-_-_-_-_-_ 
~_C~~"",_B_CURRENT 


FIGURE 10 
- 
COMMUTATION 
TIMING 
DIAGRAM 


Counter #1 is reset at the zero crossings and counts up. Counter 
#2 is loaded with Ih the contents of Counter #1 just before it is 
reset; when it counts down to zero the commutation 
point is 
defined 
as Y2the time between 
the previous 
two crossings, 


independent 
of the actual time which is dependent 
on motor 
speed. 


Switching of the motor windings for commutation 
or current 


limiting by PWMduty cycle switching causes voltage noise in the 
windings that destroys the validity of the Back EMFzero crossings 
with the addition of many more erroneous ones. 
By reloading 
Counter 2 with the contents of Counter 1 at the commutation 
points, two control windows are opened at a precise and fixed 
number of counts or absolute time before the next expected zero 
crossing. At the PWM off window (20 prescale clocks before the 
anticipated zero crossing), the PWM modulator is disabled, the 
system returns to linear mode of operation, 
to stop its switching 


noise. After 14 clock cycles the zero crossing window opens and 
comparator outpus are gated on to look for the next true zero 
crossing. By use of digital counters rather than analog integrators 
for these functions, the window accuracy can be held so tight that 
pwm current limiting becomes practical without adverse effects 
on commutation accuracy. 


It is important to allow enough time for the system's current 


loop to settle when the PWMto linear switch over occurs. Failure 
to do this allows the wrong BEMFcomparator to commutate the 
state due to the motor inductance ringing and coupling that may 
continue well into the time that the window opens. To avoid this, 
the prescale counter is loaded with a larger number to redue the 
internal clock and allow for more timing. 
This can be done 
several times as the motor is gaining velocity during the start up. 


The contents of counter 1 also drives a multiplying D to A whose 
analog reference input is the control voltage for setting the motor 
current for speed control. 
By using the true and complement 


outputs of the D to A, trapezoidal waveform current references 
are obtained for the phase currents while maintaining the cross 
over point accurately at the true commutation point regardless of 
current magnitude. 
This is not possible with current profiling 
methods that fix the current slew rate to obtain "soft switching." 
By shifting the current gradually between windings, the point of 
application of the reaction torque to the motor stator windings 
also moves gradually 
rather than abruptly, 
greatly reducing 
acoustic noise. 


The motor current is set by the relationship: 
IMOTOR ~ VCTR/G 
• R" 


where R, is the resistor value connected between each of pins 18, 
21, 24, the corresponding 
NMOS power transistor sources and 


ground. VCTRl is the voltage provided on pin 16. The maximum 
C.S. voltage for VCTRl of 3.2V is a minimum of 0.48V. 
So the 


maximum motor current for an R, of 0.330 would be at least 1.45 
amps. The control voltage is a digital filter implementation of the 
speed control algorithm. 
Since speed control bandwidths 
are 


usually 5Hz or less, digital to analog conversion of VCTRl is easily 
accomplished by a pulse width modulated logic level output from 
the processor and a ftrstorder ripple filteras described in Figure 11. 


An offset is built into the VCTRl pin that allows zero current when 
the processor's duty cycle is set at zero. 
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The logic level output signal provided on pin 6 of the LX3191B 
is the zero crossing signal shown in Figure 10. It has a frequency 
ci 3 
• (number 
of poles 
12) cycles per mechanical 
motor 


revolution. 
Thus to get a once per revolution speed signal with 
an 8 pole motor, the frequency of pin 6 (Fcc,.) would be divided 
by 12 in the speed control processor. 


The inputs of the Back EMFsensing comparators are differential 
from input pins 15, 22, and 19 with respect to the neutral at pin 
27. There are back to back clamping diodes on the comparator 
inputs and it is recommended that RC networks as shown in the 
application figure be used between the motor phase terminals 
and the comparator 
inputs. 
These filters are not pan of the 
commutation algorithm but rather are for limiting the slew rate of 
the inductive motor switching noise, especially during PWM 
operation. 
The comparator inputs are bipolar, so typ resistors in 


the range of 10 to 20KO or smaller should be used in order to 
minimize the effects of the input bias currents. 
To avoid timing 
errors in commutation, 
the RC time constant should be on the 
order of 2.50 electrical at run or RC~ 60iRPM' 2 Poles' 2.5. 360. 
At 5400 RPMand 8 poles this is about 20>,sor 10KO and 2200pF. 


Each of three low side drivers is really three in parallel: a current 
mode linear driver, a fast switching, high current totem pole type 
voltage mode driver for PWM use, and a PMOS switch for 
connecting the output to the brake capacitor for brake operation. 
The linear driver provides symmetrical source and sink current of 
1.8 • (VDO 
- 0.65V) 1 (R"EW+ 3.8KO) where R>LE~is a resistor 


connected from pin 10 to the 5 volt supply. 
A reasonable value 
of current is about 200>,Awhich requires a R"EWresistor of: 
1.8 • 4.35/0.2 • 10.3 ~ R,LEW+ 3.8 • 10', R'LEW= 36KO 
The voltage mode driver used in PWM mode has high current 
capabilities of ±20mA for fast switching of the NMOS power 
transistor gate capacitance. 


The positive supply for the high side drivers is the retract line 
which is the source of the external P-MOS power transistors. 
During retract there is a constant current of about 500>,Aand the 
turn off gate current is about 250>,A.This assures a relatively fast 
switching speed which is still slew limited by the external gate 
and miller capacitance of the power P-MOS transistors. 


The brake function capacitor used on pin-3 of the LX3191serves 
two purposes: 1). To provide a time delay after loss of supplies 
as indicated by the power good signal on pin 2 until the brake is 
applied. 
This allows the heads to be positioned to the landing 
zone. 
2). To provide a source of voltage with the supplies gone 


for turning on all three of the NMOSpower transistors for dynamic 
braking. When the supplies are present the capacitor is charged 
to the 12 volt supply. 
When power 
good 
goes false it is 
discharged by an internal nominal current to a level of about 7 
volts, where the current drops to a very small value and the 
capacitor voltage is applied to the NMOS gate lines by internal 
PMOS transistors, providing a much longer time for dynamic 
braking. 
In our previous example, a 15>,Fcapacitor provides a nominal 
delay timer C15>,F• 60ms/pF 
~ 900ms) and a typical brake time 
of about 19 sec. 


The PWM current 
limit circuit works as a constant 
off time 
configuration. 
The off time is set by a resistor from pin 13 to the 


+5 supply of 10K typical and a capacitor from pin 13 to ground. 
The off time is 0.69 RC and maximum recommended 
frequency 


is 100KHz. So for an off time of 10>,second: 
• 
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The SG1635 is a monolithic integrated 
circuit designed to interface low-level 
logic signals with high-current. 
inductive, or capacitive loads. 
This 


device is particularly adept at high- 
speed pulse width modulation for 
motor drives or Class 0 audio 
amplifiers. and when used in pairs. 
they can provide full bridge drive for 
bi-directional control. 


With TTL-compatible units. this 
device will either source or sink up to 
5A of peak current with interlock 
protection to insure that source and 
sink cannot be on simultaneously. 
Additional protection is provided by 
thermal shutdown of the source output 
if the chip temperature 
rises above 


160°C. High speed internal 
commutating diodes are also included. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" 
FAX SYSTEM 


(SEE PAGE4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
SOURCE OR SINK SA PEAK 


• 
HALF-BRIDGE WITH INTERNAL DIODES 


• 
TIL INPUT COMPATIBILITY 


• 
EITHERDUAL OR TRI-STATE OUTPUT 


• 
DIRECTPWM MOTOR DRIVE FROM 
MICROPROCESSOR 


• 
BUILT-IN THERMAL PROTECTION 


• 
SG363SP REPLACESUDN293SZ 


• 
AVAILABLE TO MIL-STD-883B 


• 
L1NFINITYLEVEL 'S' PROCESSING AVAIL. 


RPACKAGE 
(Top View) 


ED 


/PULSE 
,t====; ~ 
0GNUTOPUT 


o .i=~=~=~=~=~=~=~': 
::::: ENABLE 


V+ 


PPACKAGE 
(Top View) 


• 


TA (0C) 


o to 70 


-55 to 125 


MIL-STD-883I, 


~elal 
Can TO-66 


)-pm 


SG3635R 


SG1635R 


SG1635R/883B r- 


~Iastic TO-220 
)-pm 


SG3635P 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 
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The SG1731 is a pulse width modulator 
circuit designed specifically for DC 
motor control. 
It provides a bi- 
directional pulse train output in 
response to the magnitude and polarity 
of an analog error signal input. 
The 
device is useful as the control element 
in motor-driven 
servo systems for 


precision positioning and speed 
control, as well as in audio modulators 
and amplifiers using carrier frequencies 
to 350kHz. 
The circuit contains a triangle 
waveform oscillator, a wideband 


operational 
amplifier for error voltage 
generation, 
a summing/scaling 
network 
for level-shifting the triangle waveform, 
externally programmable 
PWM 
comparators 
and dual ±100mA, ±22V 
totem pole drivers with commutation 
diodes for full bridge output. 
A 
SHUTDOWN terminal forces the drivers 
into a floating high-impedance 
state 
when drive LOW. Supply voltage to 
the control circuitry and to the output 
drivers may be from either dual positive 
and negative supplies, or single-ended. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" 
FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 SILICON 
GENERAL 
DATABOOK 


• 
±3.5V TO ± 15V CONTROL SUPPLY 


• 
±2.5V 
TO ±22V 
DRIVER SUPPLY 


• 
DUAL 100mA 
SOURCE/SINK OUTPUT 
DRIVERS 


• 
5kHz TO 35kHz OSCILLATOR RANGE 


• 
HIGH SLEW RATE ERRORAMPLIFIER 


• 
ADJUSTABLE DEADBAND 
OPERATION 


• 
DIGITAL SHUTDOWN 
INPUT 


• 
AVAILABLE 
TO MIL-STD-BB3B 


• 
L1NFINITYLEVEL "5' PROCESSING AVAIL 


3 
2 
1 
20 I. 
1. N.C. 
11. N.C. 


+v, 
16 
+V, 
2. v,. 
12. ·Vi 
2V4+ 
15 
SHUtDOWN 0 


3. 2V•• 
13. SUBSTllATE 
• 


A 
~- 
18 


N.t INPUT 
1A 
+vo 
4. N.t INPUT 
14. ·Vo 
5 
17 
INV. INPUT 
13 
OUTPUTA 
5. 
INV. INPUT 
15. OUTPUTB 
ERROR 
12 
OUTPUTB 
6 
16 


7 
15 
6. 
N.C. 
16. N.C. 
C, 
11 
-Vo 
7. ERROR 
17. OUTPUTA 
2Vl; 
10 
SUBSTllATE 
8 
1A 


8. C, 
18. +Vo 
-v, 
• 
-v, 
9. 2V•. 
19. SHUtDOWN 


9 
10 
11 
12 
13 
lO,-Vr 
20. 
+Vs 


J&NPACKAGE 
LPACKAGE 


(Top View) 
(Top View) 


TA (0C) 
Plastic DIP 
Ceramic DIP 
Ceramic LCC 


16-pin 
16-pin 
20-pin 


o to 70 
SG3731N 
SG373lJ 


-25 to 85 
SG2731N 
SG273lJ 


-55 to 125 
SG173lJ 


MIL-STD-883 
SG 173lJ/8838 
SG 1731 L/8838 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 
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OLINFINITY 
SG 22 7.3~SG337.3 


The SG2273/3273 is a monolithic 
power operational amplifier, which 
features a high-current, low-saturation 
voltage, flyback protected output stage 
optimized for driving heavily inductive 
loads. 
Capable of operation in a single 


supply mode from as low as 4.5V up to 
13.2V, the SG2273/3273 is ideally 
suited for the computer peripheral 
environment, driving small motors, 
solenoids, and linear actuators in an 
H-bridge configuration. 


As a general-purpose 
op amp, the 


SG2273/3273 exhibits low input offset 
voltage, high open loop gain, low 
quiescent current, a large differential 
input voltage range, and a common- 
mode input voltage range, which 
includes ground (VEE). 
Available in a 5-pin TO-220 package, 


the SG2273/3273 provides system 
designers with a low-cost, convenient 
way to minimize power dissipation and 
reduce board area consumption 
in 
applications requiring high-current 
inductive load capability. 


• 
FULLOUTPUTSWINGAT±1A 


• 
HIGH INDUCTIVE LOAD DRIVE CAPABILITY 


• 
INTERNAL FLYBACK PROTECTION DIODES 


• 
LOW POWER DISSIPATION 


• 
SINGLE OR SPLITSUPPLYOPERATION 


• 
COMMON-MODE 
RANGE INCLUDES 
GROUND (VEE) 


• 
HIGH OPEN LOOP GAIN 


• 
LOW INPUT OFFSET VOLTAGE 


• 
LARGE DIFFERENTIAL INPUT VOLTAGE 
RANGE 


• 
THERMAL SHUTDOWN 
PROTECTION 


INV. 
INPUT 


NON-INV. 


INPUT 
• 


TA 1°C) 


o to 70 


-45 to 85 
~ 


Plastic TO-220 
5-pin 


SG3273P 


SG2273P 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Supply Voltage (Single Supply) (Vcc) .. 
. 
-0.3V to 14V 


DC Output Current (lour) 
. 
±1.4A 


Peak Output Current (Non-Repetitive) 
(ImJT) 
±1.5A 
Common-Mode Input Voltage (VIOl) 
. 
-0.3V to Vcc-2V 


Differential-Mode Input Voltage (VII') 
±Vcc 


Operating Junction Temperature 


Plastic (P - Package). 
. 
. 
150°C 


Storage Temperature 
Range 
-65°C to 150°C 


Lead Temperature 
(Soldering, 10 seconds). 
. 
300°C 


Note 1. Values beyond 
which damage may occur. 
Ail voltages are specified 
with respect 
[0 


ground, 
and 
all currents 
are positive 
into 
the specified 
terminal. 


PPACKAGE 
(Top View) 


M'·lw- 
_iiW- 


Junction 
Temperature 
Calculation: 
TJ 
"" TA 
+ (Pox 
aJA)· 


The aJA numbers 
are guidelines 
for the thermal 
performance 
of the devicel 
pc-board 
system. 


All of the above 
assume 
no ambient 
airflow. 
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Parameter 
- 
• 
Supply Voltage (Single Supply) 
V" 
4.5 
13.2 
V 


DCOutput 
Current 
lOUT 
±1.2 
A 


Common-Mode 
Input Voltage 
V"" 
0 
V,,-2 
V 


Differential-Mode 
Input Voltage 
VIDM 
±V 
V 


Operating Ambient 
Temperature 
Range: 


SG2273 
TA 
-40 
B5 
'C 


SG3273 
TA 
0 
70 
'C 


Parameter 


(Unless otherwise 
specified, these specifications 
apply over the 
operating 
ambient temperatures 
of -40'C'; 
TA'; 
85'C for the SG2373 and O'C ,; TA 
,; 70'C for 


the SG3273; Vcc""12V. Low duty cycle pulse testing techniques 
are used which 
maintains 
junction 
and case temperatures 
equal 
[Q the ambient 
temperature.) 
• 


Test Conditions 


Static 
Characteristics 


Input Offset Voltage 
V,O 
TA = 25'C 
-15 
0 
15 
-15 
0 
15 
mV 


-40 
40 
-30 
30 
mV 


Input BiasCurrent 
I, 
TA = 25'C 
-1.0 
-0.2 
-1.0 
-0.2 
IJA 


Input Offset Current 
los 
TA = 25'C 
-50 
50 
-50 
50 
nA 


-200 
200 
-200 
200 
nA 


Differential Input Resistance 
RID 
500 
500 
KQ 


Source Side Output 
Saturation Voltage 
+VSAT 
I 
U = 100mA 
0.8 
1.0 
O.B 
V 


I 
=500mA 
1.0 
1.5 
1.0 
1.5 
V 


I 
=1A 
1.4 
2.0 
1.4 
2.0 
V 


Sink Side Output 
Saturation Voltage 
-VSAT 
I 
= 100mA 
0.3 
0.7 
0.3 
V 


I 
= 500mA 
0.6 
1.0 
0.6 
1.0 
V I 
I 
=1A 
1.3 
2.0 
1.3 
2.0 
V 


Open Loop Voltage Gain 
70 
90 
70 
90 
dB 


Common-Mode 
Rejection Ratio 
CMRR 
T = 25'C 
66 
90 
66 
90 
dB 


Power Supply Rejection Ratio 
PSRR 
60 
BO 
60 
BO 
dB 


Quiescent Drain Current 
I 
T - 25'C 
7 
17 
7 
15 
mA 


Thermal Shutdown Temperature 
T = 25'C 
175 
175 
'C 


Dynamic Characteristics 
(T 
= 25'C) 


Gain Bandwidth Product 
GBWP 
RL-~n 
BOO 
BOO 
KHz 
Slew Rate 
dYol dt 
AV= 1 
1.6 
1.6 
V/lJs 
Power Bandwidth, 
-3dB 
PBW 
200 
200 
KHz 


Input Noise Voltage 
EN 
22Hz to 22KHz 
10 
10 
IJV 


Input Noise Current 
IN 
22Hz to 22KHz 
200 
200 
pA 


Channel Separation 
CS 
f = 1KHz, R"= 1on, AVCl = 30dB 
60 
60 
dB 
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FIGURE # 


1. 
LARGE SIGNAL 
TRANSIENT 
RESPONSE 


2. 
SMALL 
SIGNAL 
TRANSIENT 
RESPONSE 


3. 
COMMON-MODE 
REJECTION 
RATIO 
YS. FREQUENCY 


4. 
POWER SUPPLY REJECTION 
YS. FREQUENCY 


S. 
OPEN 
LOOP 
GAIN 
YS. FREQUENCY 


6. 
SUPPLY CURRENT YS. SUPPLY VOLTAGE 


7. 
SUPPLY CURRENT YS. TEMPERATURE 


8. 
SATURATION 
VOLTAGE 
YS. LOAD 
CURRENT 


FIGURE # 


9. 
INVERTING 
POWER AMPLIFIER 


10. 
NON-INVERTING 
POWER AMPLIFIER 


11. 
REGULATED 
CURRENT SOURCE FOR A GROUNDED 
LOAD 


12. 
ADJUSTABLE 
TEMPERATURE CONTROL 


13. 
3.5-INCH 
WINCHESTER 
DISK DRIVE HEAD 
POSITION 
CONTROL 


AMPLIFIER 
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FIGURE 11. 
- 
REGULATED 
CURRENT 
SOURCE 
FOR A 


GROUNDED 
LOAD 
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o 
k 
2 
R, 
R, 
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VCC 
12V 


LINEAR 
ACTUATOR 
i--~~-: 
--------:------- 


, 


~ 
~ 
~~ 
c 
R6 


10Kn 


R'3 
36K 


Re 


3.3Kn 


if~;~ 


R2 
R. 


then IIMI; ~RlA 


v 
/IM: 
Sink to A2 op-amp 
if VDAC < 0 


DAC 
\ 
1M: Sink to AI op-amp 
if VDAC > 0 


For the opposite 
example: 


I; 
2.5K 
V 
; 
0.148V 


DAC 
/IIMI~740mAif 


M 
(36K) (0.47) 
DAC 
\ 
-5V ~ V 


DAC 


~ 5V 
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The SG3272 is a monolithic dual-power 
operational 
amplifier which features a 


high current, low saturation voltage, 
flyback protected 
output stage 
optimized for driving heavy inductive 
loads. 
Capable of operation 
in a single 
supply mode from as low as 4.5V up to 
13.2V, the SG3272 is ideally suited for 
the computer peripheral environment, 
driving small motors, solenoids, and 
linear actuators in an H-bridge 
configuration. 
As a general-purpose 
op-amp, the 


SG3272 exhibits low input offset 


voltage, high open loop gain, low 
quiescent current, a loarge differential 
input voltage range, and a common- 
mode input voltage range which 
includes ground (V,,). 
Available in either an 8-pin plastic 


dip package or a ,vide-body 20-pin 
SOlc Power, the SG3272 provides 
system designers with a low-cost, 
convenient way to minize power 
dissipation and reduce board area 
comsumption 
in applications 
requiring 
high current inductive load drive 
capability. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 SILICON GENERAL 
DATABOOK 


• 
FULLOUTPUT SWING AT ±SOOmA 


• 
HIGH INDUCTIVE LOAD DRIVE CAPABILITY 


• 
INTERNAL FLYBACK PROTECTION DIODES 


• 
LOW POWER DISSIPATION 


• 
SINGLE OR SPLITSUPPLYOPERATION 


• 
COMMON-MODE 
RANGE INCLUDES 
GROUND (VEE) 


• 
HIGH OPEN LOOP GAIN 


• 
LOW INPUT OFFSETVOLTAGE 


• 
LARGE DIFFERENTIALINPUT VOLTAGE 
RANGE 


• 
THERMAL SHUTDOWN PROTECTION 


OUl1'UT AD. 
INV. INPUT A 
Vcc 
2 
7 
NON-INV. INPUTA 


OUl1'lIT B 
3 
6 
NON-INY. 
INPUT B 


V.IGND) 
, 
5 
INY. INPUT B 


YPACKAGE 
(Top View) 


V" 


OUl1'UT B ' 


N.C. 


{ 


V.IGNDJ 


V.IGNDJ 


Heotsink 
V EE (GND) 


V.IGNDJ 


N.C. 


INV.INPUT 
B 


NON-INV. 
INPUT B 


OUl1'lITA 
N.C. 


N.C. 


V"IGNDJ 
} 


V" IGNDJ 
. k 
V EE (GND) 
Heatsm 


V"IGNDJ 
N.C. 


INV.INPUT 
A 


NON-INV. 
INPUT A 


PACKAGE 
ORDER 
INFORMATION 


DWPPACKAGE 


(Top View) 


T. l°e) 
~ 
Ceramic DIP 
~' 
• Plastic SOWB 
1------ 
8-pin 
Power, 16-pin 


o to 70 
SG3272M 
SG3272DWP 


Note: 
All surface-mount 
packages 
are available 
in Tape 
& Reel. 


Append 
the letter "T" to part number. 
(i.e. 
SG3272DWPT) 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898·8121 
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The SG3645 is a quad high voltage, 
high current driver ideal for driving 
stepper motors. 
Each channel consists 
of TIL compatible inputs and open 
collector-Darlington 
outputs with 
integral transient suppression 
diodes. 
A common enable is provided to diable 
or enable all four outputs simulta- 
neously. 
The output stages are 


capable of sinking 2.5 Amps with 
breakdown 
voltage in excess of 60 
volts. Thermal shutdown is provided 
to disable the outputs if excessive die 
heating occurs. 
The SG3645 is 
specified for operation over the 
ambient temperature 
range of O°Cto 


125°C and is available in the thermally 
efficient plastic Batwing package. 


• 
PEAK OUTPUT CURRENTSTO 3.5A 


• 
OUTPUT VOLTAGES TO 60V 


• 
INTEGRAL ClAMP DIODES 


• 
COMMON 
ENABLE PIN 


• 
TTLCOMPATIBLE INPUTS 


• 
THERMAL SHUTDOWN 
PROTECTION 


COMPLETE SPECIFICATIONS AVAILABLE FROM "L1N" 
FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


IN 1 


ENABLE 


IN 2 


EMlmR 
/ SUBSTRATE 


IN 3 


IN4 


LOGICGND 


OUT 1 


DIODE COMMON 


OUT 2 


EMlmR 
/ SUBSTRATE 


OUT 3 


OUT 4 


V, 


WPACKAGE 


(Top View) 


T 
A (0e) 


o to 125 
~ 


Plastic Batwing 
16-pin 


SG3645W 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 
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SG2000 Series 
SG2800 Series 


SG55325175325 
SG55326175326 
SG55327175327 
SG55450B/60B170B, 
SG75450B/60B 
70B 
SG554518/61BI71B, 
SG754518/618 
71B 
SG55452B/62B/72B,SG75452B/62B,72B 


SG55453B/63B173B, 
SG75453B/63B 
73B 
SG55454B/64B174B, 
SG75454B/64B174B 


High-Voltage, Medium Current Driver Array, 
, 
10-9 
High-Voltage, Medium Current Driver Array. 
. 
10-11 


Dual Source 1 Dual Sink Memory Driver.. 
. 
10-19 
Quad Sink Memory Driver. 
. 
10-21 
Quad Source Memory Driver 
. 
10-23 
Dual Peripheral 
Positive - AND Driver. 
. 
10-25 
Dual Peripheral 
Positive - AND Driver. 
. 
10-27 
Dual Peripheral 
Positive - NAND Driver. 
. 
.. 10-29 
Dual Peripheral 
Positive - OR Driver.. 
.. 
10-31 


Dual Peripheral 
Positive - NOR Driver. 
.. 
10-33 


SG55236 


~ ..... 


SG57681701n174, 
SG6506/07/08/09 
SG6100/6510, 
SG6101/6511 


Diode Array Circuits 
10-35 
Diode Array Circuits 
.. 
_ 
10-37 
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<f) 
1. Se\"en open 
collector 
Darlington 
CHARACTERISTICS 
<f) 
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U.l 
0 
P': 
arrays. 


U.l 
- 
DARLINGTON 
::J 
N/A 
0 
E- 
E- 
li. Internal 
clamp 
diodes. 


0.. 
ARRAYS. 
~ 
3. High·speed ~wllching 
O.5A 
~ 
P': 
U.l 
4. 
Closely 
rnalched 
parameters 
;"G 


U 
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u 
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open 
collector 
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CHARACTERISTICS 
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I. Internal clamp diode'). 
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0 
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ARRAYS. 
~ 
3. High-speed switrhing. 
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parameters. 
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II. Output clamp circuitry on sink tr.msislor"l 
O.75A 
0 
E- 
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SINK MEMORY DRIVER. 
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3. Source 
IXl."C'dri\'C extemally 
;JdjllMable. 
O.6A 
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- 
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4. Fast switching time. 
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matching 
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DUAL SENSE AMPLIFIER 
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threshold 
voltage. 
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E=: 
3. 
Referenc-eamplifierinherentlystablewith no external frequency 
lJ 


p... 
DATA 
REGISTERS 
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compen'iationrequired 
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5. 
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reference 
voltage 
attenu3tor 
makes 
reference 
U 
:> 
<J) 
I 


:>< 
w 
w 
PAGE # 
10-17 
w 
amplifier 
less ~ensiti\"e to noise. 
< 
Q 
0 
~ 
p... 


OLINFrNITY 


M 
I ( 
1\ () 
I:. L 
l 
( 
I 
I\. () 
N 
I ( 
" 


.... 
..•. 
.... 
..•. 


Z 
t/l 
1. 75V minimum 
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CHARACTERISTICS 
t/l 
= 


~ 
0 
~ 
I. 100mA current 
capability 
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7 STRAIGHT 
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diode. 
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3. Switching speeds less than 50S. 
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4. 
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1. 60v minimum 
breakdown 
vohage. 
CHARACTERISTICS 


I. 500mA current capability per diode. 


3. 
Maximum 
reverse 
recovery 
time 
(t,,J of 20ns. 


4. 
Maximum 
forward 
recovery 
time 
(tf,) of 40ns. 


5. Reverse current 
(i,) < 100nA. 


6. JANTXV. JANTX & JAN processing 
available . 


60V 


100nA 


20ns 


1. 60v minimum breakdown 
voltage. 
CHARACTERISTICS 


1I. 500mA current capability per diode. 


3. 
Maximum 
reverse 
recovery 
time 


(I,,) of 20ns. 


4. 
Maximum 
fOf\vard 
recovery 
time 
(tf,) of 40ns. 


S. Reverse current 
(i,J < l00nA 


6. JANTXV. JANTX & JAN proc~ssing 
available . 


60V 


100nA 


gj 
1. 60V minimum 
breakdown 
vohage. 


~ 
1I. 500mA current capability per diode. 


:=:> 
3. 
Maximum 
reverse 
recovery 
time 


~~~ 
>< 
W 
~ 


(t,,) of 20ns. 


4. 
Maximum 
forward 
recovery 
time 
(If,) of 40ns. 


5. Reverse current 
<i,) < l00nA. 


6. JANTXV, JANTX & JAN processing 
available. 


..•. 


CHARACTERISTICS 


60V 


100nA 


20ns 
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OTHER 
LINEAR 
CIRCUITS 


Diode 
Arrays 
...•. 
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U 
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> 
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_ 


SG5774 


SG6509 
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...•. 
...•. 
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Z 


(/) 
1. 6O\' minimum breakdown 
voltage 
CHARACTERISTICS 
(/) 
= 


I'Ll 
0 
4 COMMON 
ANODE, 
I:<: 
t. 500mA current capability per diode. 
I'Ll 


•... 
4 COMMON 
CATHODE 


;:J 
3. 
Maximum 
reverse 
recovery 
rime 
60V 
() 


0.. 


DIODE ARRAY. 
~ 
(t,,) of 20ns. 
100nA 
-< 


I:<: 
I'Ll 
4. 
l\.laximum 
forv.:ard 
recovery 
time 
::.: 


U 
~ 
(t,,) of ,On,. 
20n5 
U 
(/) 


I 


>- 


I'Ll 
PAGE # 
10-35 
I'Ll 
5. 
Rev~r.se current 
Or) < 100nA. 
-< 
Cl 
~ 
6. jAN1X\', JA:'iTX & JAN processing 
available. 
A. 


* ~rpackage applfes Dill.' to the SG5774, lOr package 
applies on~v to the SG6509. 
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MICKOElECTRONICS 


The SG2000 series integrates seven 
NPN Darlington pairs with internal 
suppression 
diodes to drive lamps, 


relays, and solenoids in many military, 
aerospace, 
and industrial applications 


that require severe environments. 
All 
units feature open collector outputs 
with greater than 50V breakdown 
voltages combined 
with 500mA current 
carrying capabilities. 
Five different 


input configurations 
provide optimized 


designs for interfacing with DTL, TTL, 
PMOS, or CMOS drive signals. 
These 
devices are designed to operate from 
-55°C to 125°C ambient temperature 
in 


a 16-pin dual in line ceramic CD 
package and 2o-pin Leadless Chip 
Carrier (LCe). The plastic dual in-line 
( ) is designed to operate over the 
commercial temperature 
range of O°C 


to 70°C. 


COMPLETE SPECIFICATIONSAVAILABLE FROM "UN" 
FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 
SILICON GENERAL DATABOOK 


• SEVEN NPN DARLINGTON PAIRS 
• 


-S5°C TO 125°C AMBIENT OPERATING 
TEMPERATURERANGE 
• COLLECTOR CURRENTSTO 600mA 
• OUTPUT VOLTAGES FROM SOV TO 9SV 
• 


INTERNAL CLAMPING DIODES FOR 
INDUCTIVE LOADS 
• DTL, TTL, PMOS, OR CMOS COMPATIBLE 
INPUTS 
• HERMETICCERAMIC PACKAGE 


~ 
• AVAILABLE TO MIL-STD-883B AND 
DESC SMD 
• MIL-M38510114101BEA 
- JAN2001J 
• MIL-M38510/14102BEA 
- JAN2002J 
• MIL-M38510/14103BEA 
- JAN2003J 
• MIL-M38510/14104BEA 
- JAN2004J 
• LlNFINITY LEVEL 'S' PROCESSING AVAIL. 


J&NPACKAGE 


(Top View) 


LPACKAGE 
(Top View) 


-55 to 125 


MIL-STD-883 


DESC 


Plastic Dip 
16-pin 


SG2003N 


SG2023N 


Ceramic Dip 
16-pin 


Ceramic LCC 
20-pin 


SG20xxL 


SG20xxL/883B 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


SG20xxJ 


SG20xxJ/883B 


SG20xxJ/DESC 


JAN2001J 


JAN2002J 


JAN2003J 


JAN2004J 


--- 


Logic Inputs 


SG2001 
SOY 
SOOmA 
General 
Purpose 
PMOS, CMOS 


SG2002 
SOY 
SOOmA 
14Y-2SY PMOS 


SG2003 
SOY 
SOOmA 
SYTIL, CMOS 


SG2004 
SOY 
SOOmA 
6Y-1SY CMOS, PMOS 


SG2011 
SOY 
600mA 
General 
Purpose 
PMOS, CMOS 


SG2012 
SOY 
600mA 
14Y-2SY PMOS 


SG2013 
SOY 
600mA 
SYTIL, CMOS 


SG2014 
SOY 
600mA 
6Y-1SYCMOS, 
PMOS 


SG2015 
SOY 
600mA 
High Output 
TIL 


SG2021 
9SY 
SOOmA 
General 
Purpose 
PMOS, CMOS 


SG2023 
9SY 
SOOmA 
SYTIL, CMOS 


SG2024 
9SY 
SOOmA 
6Y-1SY CMOS, PMOS 
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The SG2800 series integrates 
eight 


NPN Darlington 
pairs with internal 


suppression 
diodes 
to drive lamps, 


relays, and solenoids 
in many military, 
aerospace, 
and industrial 
applications 


that require 
severe 
environments. 
All 


units feature 
open collector 
outputs 


with greater than 50V breakdown 
voltages 
combined 
with 500mA current 


carrying capabilities. 
Five different 
input configurations 
provide 
optimized 


designs 
for interfacing 
with DTL, TIL, 


PMOS, or CMOS drive signals. 
These 
devices 
are designed 
to operate 
from 
-55°C to 125°C ambient 
temperature 
in 


an 18-pin dual in line ceramic (J) 
package 
and 20-pin Leadless Chip 
Carrier (LCC). 


COMPLETE SPECIFICATIONS AVAILABLE FROM "L1N" FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 SILICON GENERAL 
DATABOOK 


• 
EIGHT NPN DARLINGTON PAIRS 


• 
COLLECTOR CURRENTSTO 600mA 


• 
OUTPUT VOLTAGES FROM SOY TO 95V 


• 
INTERNAL CLAMPING DIODES FOR 
INDUCTIVE LOADS 


• 
DTL, TIL, PMOS, OR CMOS COMPATIBLE 
INPUTS 


• 
HERMETIC CERAMIC PACKAGE 


• 
AVAILABLE TO MIL-STD-883B AND 
DESC SMD 
• 
MIL-M38510/14106BVA 
- JAN2801J 
• 
MIL-M38510114107BVA 
- JAN2802J 
• 
MIL-M38510/14108BVA 
- JAN2803J 
• 
MIL-M38510114109BVA 
- JAN2804J 
• 
RADIATION DATA AVAILABLE 
• 
L1NFINITYLEVEL 'S' PROCESSING AVAIL. 


J&NPACKAGE 


(Top View) 


LPACKAGE 
(Top View) 


Plastic DIP 
16-pin 


SG2803N 


SG2823N 


Ceramic DIP 
16-pin 


SG28xxJ 


Ceramic LCC 
20-pin 


SG28xxL 


SG28~L/883B--- 
SG2803L7oESC--- 


SG2821 LiDESC -- 


SG2823L/DESC 


SG2824L/DESC 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


SG-28xxJ/883B 


---SG2803J/DESC----- 


SG282lJ/DESC---- 
- 


SG2823J/DESC 
- 
- 
-- 


SG2824J/DESC 


JAN280lJ 


JAN2802J 


JAN2803J 


JAN2804J 


__ 
••• 
_ 
•••••••.•• 
WIII 
.•• U 1\ I'" 
It 
I 
IIRIVtrt 
H.KKAI) 


--- 


Logic Inputs 


SG2801 
SOV 
SOOmA 
General 
Purpose 
PMOS, CMOS 


SG2802 
SOV 
SOOmA 
14V-2SV 
PMOS 


SG2803 
SOV 
SOOmA 
SVTIL, 
CMOS 


SG2804 
SOV 
SOOmA 
6V-1SV 
CMOS, PMOS 


SG2811 
SOV 
600mA 
General 
Purpose 
PMOS, CMOS 


SG2812 
SOV 
600mA 
14V-2SV 
PMOS 


SG2813 
SOV 
600mA 
SV TIL, CMOS 


SG2814 
SOV 
600mA 
6V-1SV 
CMOS, PMOS 


SG2815 
SOV 
600mA 
High Output 
TIL 


SG2821 
9SV 
SOOmA 
General 
Purpose 
PMOS, CMOS 


SG2823 
9SV 
SOOmA 
SVTTL, CMOS 


SG2024 
9SV 
SOOmA 
6V-1SV 
CMOS, PMOS 
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The SG3081 has seven high-current 
silicon NP 
transistors 
integrated 
into 


a single monolighic 
chip and has all 
seven emitters common. 
The device 


has a separate 
substrate 
pin for more 


versatile applications. 
With current 


capability to lOOmA per transistor, 
this array is ideally suited for driving 
all types of seven-segment 
displays 


as well as other general purpose 
driver applications. 


• 
COLLECTOR CURRENT TO lOOmA 


• 
LOW SATURATION VOLTAGE 


• 
CLOSELY MATCHED 
PARAMETERS 


I: 


CeramIC DIP 
16-pm 


-55 to 125 
SG3081J 


MIL-STD-8838 
SG3081J/9938 


DESC 
SG3081J/DESC 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


Power 
Dissipation: 


Any One 
Transistor 
,.. 
. 
O.SA 


Total 
Package.. 
. 
2.0A 
Operating 
Junction 
Temperature: 


Hermetic 
Q, L Package) 
1SO°C 
Storage 
Temperature 
Range. 
. 
6soc to 1SO°C 


Lead 
Temperature 
(soldering, 
10 seconds) 
. 
.... 300°C 


Note I. 
Exceeding 
these ratings could cause damage 
to the device. 


Cl 


C2 
82 
83 


GROUND 


C3 


C4 


B4 


81 
COMMON EMlmR 
C7 
87 


C6 
86 


85 


C5 


J PACKAGE 
(Top View) 


.i·,W* 
-+'*** 
Junction 
Temperature 
Calculation: 
T 


J = TA 
+ (Pox 
aJA). 


The 
above 
numbers 
for aje are maximums 
for the 
limiting 
thermal 
resistance 
of the 


package 
in a standard 
mounting 
configuration. 
The 
alA numbers 
are meant 
to be gUidelines 


for the thermal 
performance 
of the device/pc-board 
system. 
All of the above assume 
no 


ambient 
airflow. 
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Parameter 
- 
• 
Collector to Emitter Voltage 
VeEa 
16 
V 


Collector to Base Voltage 
VCBO 
20 
V 


Collector to Substrate Voltage 
Vcso 
20 
V 


Emitter to Base Voltage 
VEIO 
5 
V 


Collector Current 
I, 
100 
mA 


Base Current 
I, 
20 
mA 


Operating 
Ambient 
Temperature 
Range: 


SG3081 
-55 
125 
'C 


(Unless 
otherwise 
specified, 
these 
specifications 
apply 
over 
the operating 
ambient 
temperature. 
Low 
dmy 
cycle 
pulse 
testing 
techniques 
are used 


which 
maintains 
junction 
and 
case temperatures 
equal 
to the ambient 
temperature.) 


Parameter 
Test Conditions 


Collector-Base Breakdown Voltage 
BVc80 
I, = 500IJA, I,= 0 
5.05 
5.10 
5.15 
V 


Collector-Substrate 
Breakdown Voltage 
BVcso 
I" = 500IJA, I,= 0, I,= 0 
0.2 
5 
mV 


Collector-Emitter 
Breakdown Voltage 
BVero 
I, = 5001JA,I,= 0 
3 
15 
mV 


Emitter-Base Breakdown Voltage 
BYE1a 
I, = 500IJA 
0.4 
mVl'C 


DCForward-Current Transfer Ratio 
h" 
V" = 5.0V, I = 30mA 
5.00 
5.20 
V 


TA = 25'C 
50 
IJV,", 


V" = 5.0V, I, = SOmA 
5 
25 
mV 


T = 25'C 
-15 
-50 
-100 
mA 


Base-Emitter Saturation Voltage 
VeEsat 
I = 30mA, I =1mA 


T = 25'C 
Collector-Emitter 
Saturation Voltage 
VCUet 
I = 30mA, I = 1mA 
I = 30mA, I,= 1mA, T = 25'C 
I = SOmA, I = SmA 


T = 25'C 
Collector-Cutoff -Current 
I<EO 
Va = 10V, I =0 
T = 25'C 
Collector-Cutoff 
Current 
le80 
V 
= 10V I =0 


T = 25'C 


• 
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OLINFrNITY 


MICROELECTRONICS 


The SG55236 is a monolithic, dual 
channel, high-speed sense amplifier 
with independently-controlled 
data 
registers. 
The input section features an 
adjustable differential-input 
threshold 
voltage. 
All four inputs of the sense 
amplifier have been screened to 
guarantee threshold matching (see 6.,H 
in electrical characteristics). 


Separate detector outputs for each 
channel allow the designer the 
flexibility to use additional output 
stages if necessary. 
In addition, each 


of the data registers has provisions for 
external data inputs. 
The SG55236 is 


available in a 24-pin flat pack and is 
characterized over the full militalYambient 
temperature 
range of -55°C to 125°C. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX 
SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


2 
I 
24 
23 


21 


20 


19I. 


17 
9 
I. 


11121314 


Vm 
5 


IC 


2C 


IW/IRI 


IY 


2Z 
2W 


R 


FPACKAGE 
(Top View) 


TA 1°C) 


-55 to 125 


MIL-STD-883 
~ 


Ceramic Flat Pack 
24-pin 


SG55236F 


SG55236F /8838 


• 
THRESHOLD VOLTAGE 
MATCHING 
(6VTH) 
SGS5236 
1.5mV 


• 
ADJUSTABLE DIFFERENTIAL-INPUT 
THRESHOLD VOLTAGE 


• 
REFERENCEAMPLIFIER INHERENTLY STABLE 
WITH NO EXTERNAL FREQUENCY 
COMPENSATION 
REQUIRED 


• 
BUILT-IN DATA REGISTERWITH 
PROVISIONS FOR EXTERNAL DATA INPUTS 


• 
BUILT-IN DATA BUFFERDRIVES 450pF 
LOAD IN 15ns 


• 
INTERNAL REFERENCEVOLTAGE 
ATIENUATOR 
MAKES REFERENCE 


AMPLIFIER LESS SENSITIVE TO NOISE 


• 
AVAILABLE 
TO MIL-STD-BB3B 


• 
RADIATION 
DATA AVAILABLE 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. 


I 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


The SG55325175325 
is a monolithic 


dual source/dual 
sink driver designed 
to meet the high current and fast 
switching speed requirements of 
magnetic memory systems. 
Each driver 


can be independently 
selected through 


separate input logic. Also, each pair of 
drivers (sink of source pairs) has a 
separate strobe input to allow control of 
either pair of drivers. 
Each driver of the 


SG55325175325 
can switch 600mA. 


Although used extensively in 
magnetic memory systems, this versatile 
driver has been used to drive relays, 
lamps, and small motors as well as being 
used as the driver in a clock circuit. 


The SG55325 is characterized for use 


over the military ambient temperature 
range of -55° to 125°C. The SG75325 
has an operating ambient temperature 
range of 0° to 70°C. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "L1N" FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
600mA OUTPUT CAPABILITY 


• 
FAST SWITCHING TIMES 


• 
OUTPUT SHORT-CIRCUIT PROTECTION 


• 
24V OUTPUT CAPABILITY 


• 
SOURCE BASE DRIVE EXTERNAllY 
ADJUSTABLE 


• 
TIL OR DTL COMPATIBILITY 


• 
INPUT CLAMPING DIODES 


• 
AVAILABLE TO MIL-STD-B83B 


• 
Mll-M-38510113001BEA- 
JAN55325J 


• 
MIL-M-38510/13001BFA- 
JAN55325F 


• 
RADIATION DATA AVAILABLE 


• 
L1NFINITYlEVEL "S" PROCESSING AVAil. 


SOURCECOLlECTORS 
16 
v"' 
SOURCECOLlECTORS 
W 
15 
X 
W 
A 
" 


B 
A 
STROBESl 
13 
NODER 
STROBE51 
STROBE52 
12 
R,., 
STROBE52 
C 
11 
D 
C 
y 
10 
Z 
Y 
GND 
9 
Vec1 
GND0 


6 
v", 
15 
X 


~~ 
~ODE 
R 


12 
RINl' 


11 
D 


10 
Z 


9 
Vec1 


J&NPACKAGE 


(Top View) 


1. N.C. 


2. 
SOURCECOLlECTOR 
3. W 
4. A 
S. STROBE51 
6. N.C. 
7. 
STROBE52 
8. C 
9. Y 
10.GND 


FPACKAGE 
(Top View) 


11. N.C. 


12. VCCI 
13. Z 
14. D 
IS. R,., 


16. N.C. 
17. NODE R 


18. 
B 


19. 
X 


20. 
Vm 


I 
D' 
4 
-- 
18 


, 
17 


6 
16 


7 
15 


8 
" 


LPACKAGE 
(Top View) 


r 


PlastICDIP 
16-pm 


o to 70 
SG7532N 


-55 to 125 


MIL-STD-883 
~ 


Ceramic DIP 
16-pin 


SG7532J 


SG55325J 


SG55325J/8838 
~ 


Ceramic Flat Pack ~ 
Ceramic LCC 


16-pin 
20-pin 
------- 
- 
- 


SG55325F 
- 


SG55325F/8838 
SG55325L/8838 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 
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The SG55326/SG75326 is a monolithic 
quad positive-OR sink driver designed 
to meet the high current and fast 
switching speed requirements 
of 
magnetic memory systems. 
Each driver 


is independently 
controlled and 
capable of sinking up to 600mA. 


Paired with the SG55327 Quad 


Source Driver, the SG55326/SG75326 
provides the current drive necessary 
for many sink/source 
applications. 


Although designed specifically for 


magnetic memory applications, the 


SG55326/SG75326 has been used to 
drive clock circuits, relays, lamps, and 
small motors, or any application where 
a 600mA sink driver is needed. 
The SG55326 is characterized 
for use 
over the full military operating ambient 
temperature 
of -55° to 125°C while the 
SG75326 is characterized 
over the 
operating ambient temperature 
of 0° to 
70°C. 


These devices are available in 16-pin 


ceramic DIP, 16-pin plastic DIP and 16- 
pin Oatpack. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" 
FAX SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
600mA 
OUTPUT CURRENT SINK CAPABILITY 


• 
24V OUTPUT CAPABILITY 


• 
CLAMPVOLTAGEVARIABLET024V 


• 
HIGH-REPETITION-RA TE DRIVER 
COMPATIBLE WITH HIGH-SPEED MAGNETIC 
MEMORIES 


• 
INPUTS COMPATIBLE WITH TTL LEVEL 
DECODERS 


• 
MINIMUM 
TIME SKEW BETWEEN STROBE 


AND OUTPUT CURRENT RISE 


• 
PULSE-TRANSFORMER COUPLING 
ELIMINATED 


• 
DRIVE-LINE LENGTHS REDUCED 


• 
AVAILABLE 
TO MIL-STD-B83B 


• 
MIL-M-3851 0113001 BEA - JAN55326J 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. 


GND 
ClAMP W, Z 
GND 
,. 
ClAMP W, Z 


W 
Z 
W 
15 
Z 
A 
0 
A 
" 


0 
• 


R", 
5 
R", 
13 
5 
N.C. 
v" 
N.C. 
12 
v" 


B 
C 
B 
II 
C 


X 
Y 
X 
10 
Y 
GND(Nole 
11 
ClAMP x, Y 
GND 
9 
ClAMP X, Y 


J&NPACKAGE 
FPACKAGE 


(Top View) 
(Top View) 


Note 
1: 
Pin 8 is in electrical 
contact 
with 
the metal 
base. 


T. (0C) ,PI"'" 
DIP 


~ce;"mkD~ 
~ 
Cmm" Fl" P,," 
16-pin 
16-pin 
16-pin 


o to 70 
SG75326N 
SG75326J 


-55 to 125 
SG55326J 
SG55326F 


MIL-STD-883 
SG55326J/8838 
SG55326F /8838 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


oLfNFINITY 


M 
I C 
f{ 
() 
E I 
I 
( 
T 
I{ () 
N 
I C 
S 


The SG55327/SG75327 is a monolithic 
quad source driver designed to meet 
the high current and fast switching 
speed requirements 
of magnetic 


memory systems. 
Each driver is 


independently 
controlled and capable 
of sinking up to 600mA. 
Paired with the SG55326 Quad Sink 
Driver, the SG55327/SG75327 provides 
the current drive necessary for many 
sink/source 
applications. 


The SG55327/SG75327 has also been 


used in many non-memory 
applications: 
for example, as the driver 
for a clock circuit, relay, lamp, or small 
motor, or any application where a 
600mA source driver is needed. 


The SG55327 is characterized 
for use 
over the full military operating ambient 
temperature 
range of -55° to 125°e 
while the SG75327 is characterized 
from 0° to 70°C. 


COMPLETE 
SPECIFICATIONS AVAILABLE FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
QUAD SOURCE MEMORY DRIVERS 


• 
500mA 
OUTPUT CURRENTCAPABILITY 


• 
V", 
DRIVE VOLTAGE VARIABLE TO 24V 


• 
OUTPUT CAPABLE OF SWINGING 
BETWEEN 


VCC2 AND GROUND 


• 
HIGH-REPETITION-RATE DRIVER 
COMPATIBLE WITH HIGH-SPEED MAGNETIC 
MEMORIES 


• 
INPUTS COMPATIBLE WITH TIL DECODERS 


• 
MINIMUM 
TIME SKEW BETWEEN STROBE 


AND OUTPUT-CURRENT RISE 


• 
PULSE-TRANSFORMER COUPLING 
ELIMINATED 


• 
DRIVE-LINE LENGTHS REDUCED 


• 
AVAILABLE TO MtL-STD-883B 


• 
SCHEDULED FOR MIL-M-38510 
QPL LISTING 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. 


V"' 
COLLECTORSW, Z 
VCC2 
16 
COLLECTORSW, Z 


W 
Z 
W 
15 
Z 
A 
D 
A 
" 


D 
NODER 
S 
NODER 
13 
S 
R,., 
v"' 


R,., 
12 
Vec) 
B 
C 
B 
II 
C 


X 
y 
X 
10 
Y 
GND(Nolell 
COLlfCTORS X, Y 
GND 
9 
COLLECTORSX, Y 


J&NPACKAGE 
FPACKAGE 


(Top View) 
(Top View) 
• 


Note 
1: 
Pin 8 is in electrical 
contact 
with 
the metal 
base. 


T 
l°e) r Plastic DIP 
~ 
Ceramic DIP 6Ceramic Flat Pack 
A 
_1_6••-p_l_n____ 
16-pin 
_1_6_-p_in 
_ 


M:~2~3 .. _SG75327N_SGii};J;:~3'-SG~EFfa"3'~ 


) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


oLfNFINITY 


MICROELECTRONICS 


The SG55450B/SG55460/SG55470 
(SG75450B/SG75460/SG75470) 
series 


of dual peripheral 
Positive-AND drivers 


are a family of versatile devices 
designed 
for use in systems that 
employ TIL or DTL logic. 
This family 


of drivers are direct replacements 
for 
the Texas Instruments 
SN55450B60, 
70 


(SN75450B/60nO) 
series. 
Diode- 
clamped 
inputs simplify circuit design. 


Typical applications 
include high-speed 


logic buffers, power 
drivers, relay 


drivers, MOS drivers, line drivers, and 
memory drivers. 
These parts are 


unique 
general-purpose 
devices each 


featuring 
two standard 
Series 54/74 
TIL gates and two uncommitted, 
high- 


current, 
high-voltage 
n-p-n transistors 
and offer the system designer 
the 


flexibility of tailoring the circuit to the 
application. 
The SG55450B'SG554601 


SG55470 drivers are characterized 
for 


operation 
over the full military ambient 
temperature 
range of -55° to 125°C and 
the SG75450B/SG75460/SG75470 
drivers are characterized 
for operation 
from 0° to 70°C. 


COMPLETE SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
300mA 
OUTPUT CURRENTCAPABILITY 


• 
HIGH-VOLTAGE 
OUTPUT 


• 
NO OUTPUT LATCH-UP AT 20V 


• 
HIGH SPEED SWITCHING 


• 
TIL OR DTL COMPATIBLE DIODE-CLAMPED 
INPUTS 


• 
STANDARD SUPPLYVOLTAGE 


• 
AVAILABLE 
TO MIL-STD-883B 


• 
SCHEDULED FOR MIL-M-38S10 
QPL LISTING 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. 


3 
2 
1 
20 
19 
1. N.C. 
11. N.C. 
G 
v" D 


2. G 
12. SUB 
, , 


lA 
2A 
.4 
-- 
18 
3. 
lA 
13.2E 


lY 
2Y 
5 
17 
4. 
lY 
14.2C 


lB 
2B 
5. N.C. 
15. N.C. 
• 
1. 
6. 
lB 
16.2B 
lC 
2C 
7 
15 
7. N.C. 
17. N.C. 


IE 
2E 
8 
14 
8. 
lC 
18.2Y 
GND 
SUB 
9. 
IE 
19.2A 
I 


9 
10 
11 12 
13 
lD.GND 
20. 
VCC 


JPACKAGE 
LPACKAGE 


(Top View) 
(Top View) 


T. (0e) 
Ceramic DIP 
Ceramic LCC 


14-pin 
20-pin 


SG75450BJ 


01070 
SG75460J 


SG75470J 


SG55450BJ 
SG55450BL 


-5510125 
SG55460J 
SG55460L 


SG55470J 
SG55470L 


SG55450BJ/883B 
SG55450BL/883B 


MIL-STD-883 
SG55460J/883B 
SG55460L/883B 


SG55470J/883B 
SG55470L/883B 


FOR 
FURTHER 
INFORMATION 
CAll 
(714) 
898-8121 


oLfNFfNITY 


MICi{()EllCTI{(JNI(S 


The SG55451B/SG55461/SG55471 
(SG75451B/SG75461/SG7547l) 
series 


of dual peripheral 
Positive-AND drivers 
are a family of versatile devices 
designed 
for use in systems that 
employ TIL or DTL logic. 
This family 
of drivers are direct replacements 
for 
the Texas Instruments 
SN55451B/61/71 
(SN7451B/61171) 
series. 
Diode- 
clamped 
inputs simplify circuit design. 


Typical applications 
include high-speed 


logic buffers, power drivers, relay 
drivers, line drivers, and memory 
drivers. 
The SG55451B/SG554611 


SG55471 drivers are characterized 
for 
operation 
over the full military ambient 


temperature 
range of -55°C to 125°C 
and the SG754518/SG75461/SG75471 
drivers are characterized 
for operation 


from O°C to 70°e. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "L1N" 
FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 SILICON 
GENERAL 
DATABOOK 


• 
300rnA OUTPUT CURRENTCAPABILITY 


• 
HIGH-VOLTAGE 
OUTPUT 


• 
NO OUTPUT LATCH-UP AT 20V 


• 
HIGH SPEED SWITCHING 


• 
TIL OR DTL COMPATIBLE DIODE-CLAMPED 
INPUTS 


• 
STANDARD SUPPLYVOLTAGE 


• 
AVAILABLE TO MIL-STD-883B 


• 
SCHEDULED FOR MIL-M-38510 
QPL LISTING 


• 
L1NFINITYLEVEL 'S' PROCESSING AVAIL. 


lAD. 
v" 
lB 
2 
7 
2B 
lY 
3 
6 
2A 
GND452Y 


YPACKAGE 
(Top View) 


3 
2 
1 
20 
19 
40-: 
1. 
5 
17 


6 
16 


7 
15 


• 
14 


1. N.C. 
2. lA 
3. N.C. 
4. N.C. 
5. 
lB 
6. N.C. 
7. lY 
8. N.C. 
9. N.C. 
lD.GND 


11. N.C. 
12.2Y 
13. N.C. 
14. N.C. 
lS.2A 


16. N.C. 


17. 
2B 
18. N.C. 
19. N.C. 


20. 
Vec 


LPACKAGE 
(Top View) 


TA (0C) 
Ceramic DIP 
Ceramic LCC 
8-pin 
20-pin 


SG75451BY 
o to 70 
SG75461Y 


SG75471Y 


SG55451BY 
SG55451BL 


-55 to 125 
SG55461Y 
SG5546lL 


SG55471Y 
SG5547lL 


SG55451 BY/883B 
SG55451 BL/883B 


MIL-STD-883 
SG55461Y/883B 
SG55461 L/883B 


SG55471Y /883B 
SG55471 L/883B 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


oLrNFrNITY 


MICfeO[LECTI{ONICS 


oLINFINITY 
~,jG7~452~'~~rieS 


M 
I 
C 
K 
() 
E LEe 
T 
K 
() 
N 
I 
C 
S 
DUAL 
PERIPHERAL 
POSITIVE-NAND 
DRIVER 


The SG55452B/SG55462/SG55472 
(SG75452B/SG75462/SG75472) 
series of 
dual peripheral 
Positive- 
AND drivers 


are a family of versatile devices 
designed 
for use in systems that employ 


TIL or DTL logic. 
This family of drivers 


are direct replacements 
for the Texas 


Instruments 
SN55452B/62172 
(SN75452B/62172) 
series. 
Diode- 


clamped 
inputs simplify circuit design. 


Typical applications 
include high-speed 
logic buffers, power drivers, relay drivers, 
MOS drivers, line drivers, and memory 
drivers. 
The SG55q52BSG55462 
SG55472 drivers are characterized 
for 
operation 
over the full military ambient 
temperature 
range of -55°C to 125°C 
and the SG75452B/SG75462/SG75472 
drivers are characterized 
for operation 


from O°C to 70°C. 


COMPLETE SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
300mA 
OUTPUT CURRENTCAPABILITY 


• 
HIGH-VOLTAGE 
OUTPUT 


• 
NO OUTPUT LATCH-UP AT 20V 


• 
HIGH SPEED SWITCHING 


• 
TIL OR DTL COMPATIBLE DIODE-CLAMPED 
INPUTS 


• 
STANDARD SUPPLYVOLTAGE 


• 
AVAILABLE TO MIL-STD-883B 


• 
SCHEDULED FOR MIL-M-38S10 
QPL LISTING 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. 


1AO'V" 
16 
2 
7 
28 
lY 
J 
6 
2A 


GND452Y 


YPACKAGE 
(Top View) 


1. N.C. 
2. 
lA 
3. N.C. 
4. N.C. 
5. 18 
6. N.C. 
7. lY 
8. N.C. 
9. N.C. 
lO.GND 


11. N.C. 
12. 2Y 


13. 
N.C . 


14. 
N.C. 


15.2A 
16. N.C. 
17. 28 
18. N.C. 
19. N.C. 


20. 
Vec 
• 
D' 


.4 
.- 
18 


5 
17 
. 
" 
7 
15 


, 
14 


LPACKAGE 
(Top View) 


T 


A (oq 
Ceramic DIP 
Ceramic LCC 
8-pin 
20-pin 


SG754528Y 


01070 
SG75462Y 


SG75472Y 


SG554528Y 
SG554528L 


-55 to 125 
SG55462Y 
SG55462L 


SG55472Y 
SG55472L 


SG554528Y /8838 
SG554528L/8838 


MIL-STD-883 
SG55462Y/8838 
SG55462L/8838 


SG55472Y /8838 
SG55472L/8838 


DESC 
SG554528Y /DESC 
SG554528L/DESC 


JAN 
JAN554528Y 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


M 
I C K () 
E lEe 
T K () 
N Ie 
S 


The 5G55453B/5G55463/5G55473 
(5G75453B/5G75463/5G75473) 
series 
of dual peripheral Positive-OR drivers 
are a family of versatile devices 
designed 
for use in systems that 


employ TTL or DTL logic. 
This family 
of drivers are direct replacements 
for 
the Texas Instruments 
5N55453B/63. 73 
(5 
75453B '63. 73) series. 
Diode- 
clamped inputs simplify circuit design. 


Typical applications 
include high-speed 
logic buffers, power drivers, relay drivers, 
M05 drivers, line drivers, and memory 
drivers. 
The 5G55453B/5G55463/ 


5G55473 drivers are characterized 
for 


operation over the full military ambient 
temperature 
range of -55°C to 125°C 
and the 5G75453B '5G75463/5G75473 
drivers are characterized 
for operation 


from DOC to 7D°C. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" 
FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 
SILICON GENERAL 
DATABOOK 


• 
300mA OUTPUT CURRENTCAPABILITY 


• 
HIGH-VOLTAGE 
OUTPUT 


• 
NO OUTPUT LATCH-UP AT 20V 


• 
HIGH SPEEDSWITCHING 


• 
TIL OR DTL COMPATIBLE DIODE-ClAMPED 
INPUTS 


• 
STANDARD SUPPLYVOLTAGE 


• 
AVAILABLE TO MIL-STD-883B 


• 
SCHEDULED FOR MIL-M-38510 
QPL LISTING 


• 
L1NFINITYLEVEL "S" PROCESSING AVAIL. 


lAD. 
v" 
18 
2 
7 
28 


lY 
3 
6 
2A 


GND'52Y 


YPACKAGE 
(Top View) 


1. N.C. 
2. lA 
3. N.C. 
4. N.C. 
5. 18 
6. N.C. 
7. 
lY 
8. N.C. 
9. N.C. 
10.GND 


11. N.C. 
12.2Y 
13. N.C. 
14. N.C. 
15.2A 
16. 
N.C. 


17. 28 
18. N.C. 
19. N.C. 


20. 
Vec 
• 
D' 
<I 
~- 
18 


5 
17 


6 
16 


7 
15 


• 
14 


LPACKAGE 
(Top View) 


TA (0C) 
Ceramic DrP 
Ceramic LCC 


8-pin 
20-pin 


SG75453BY 
o to 70 
SG75463Y 


SG75473Y 


SG55453BY 
SG55453BL 


-55 to 125 
SG55463Y 
SG55463L 


SG55473Y 
SG55473L 


SG55453BY/883B 
SG55453BL/883B 


MIL-STO-883 
SG55463Y/883B 
SG55463L/883B 


SG55473Y/883B 
SG55473L/883B 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


M I ( 
I.: () 
l:. I 
leT 
1\ I) 
N I C S 


The SG55454B/SG55464/SG55474 
(SG75454B/SG75464/SG75474) 
series 
of dual peripheral 
Positive-NOR drivers 
are a family of versatile devices 
designed 
for use in systems that 
employ TIL or DTL logic. This family 
of drivers are direct replacements 
for 


the Texas Instruments 
SN55454B/64174 
(SN75454B/64174) 
series. 
Diode- 
clamped inputs simplify circuit design. 


Typical applications 
include high-speed 
logic buffers, power drivers, relay drivers, 
MOS drivers, line drivers, and memory 
drivers. 
The SG55454B/SG55464/ 


SG55474 drivers are characterized 
for 
operation 
over the full military ambient 


temperature 
range of -55°e to 125°e 
and the SG75453B/SG75463/SG75473 
drivers are characterized 
for operation 


from Doe to 7D°C. 


COMPLETE 
SPECIFICATIONS AVAILABLE 
FROM "UN" FAX SYSTEM 


(SEE 
PAGE 
4-1) 
AND 1990/91 
SILICON 
GENERAL 
DATABOOK 


• 
300mA 
OUTPUT CURRENTCAPABILITY 


• 
HIGH-VOLTAGE 
OUTPUT 


• 
NO OUTPUT LATCH-UP AT 20V 


• 
HIGH-SPEED SWITCHING 


• 
TTL OR DTL COMPATIBLE DIODE-CLAMPED 
INPUTS 


• 
STANDARD SUPPLYVOLTAGE 


• 
AVAILABLE 
TO MIL-STD-883B 


• 
SCHEDULED FOR MIL-M-38S10 
QPL LISTING 


• 
L1NFINITYLEVEL "5" PROCESSING AVAIL 


3 
2 
1 20 19 
1. N.C. 
11. N.C. 
0 


2. 
lA 
12.2Y 
, , 


3. N.C. 
13. N.C. 
.4 
-- 
18 


lA0 


v" 
5 
17 
4. N.C. 
14. N.C. 


18 
2 
7 
28 
5. 
18 
15.2A 


6 
16 
6. N.C. 
16. N.C. 
lY 
J 
6 
2A 
7 
15 
7. 
lY 
17.28 


GND 
• 
5 
2Y 
8 
1A 
8. N.C. 
18. N.C. 


9. N.C. 
19. N.C. 


9 
10 
11 
12 
13 
10.GND 
20. Vec 


YPACKAGE 
LPACKAGE 


(Top View) 
(Top View) 


~ 
• 
T 
A (oq 
Ceramic DIP 
8-pin 


SG754548Y 


o to 70 
SG75464Y 


SG75474Y 


SG554548Y 
SG554548L 


-55 to 125 
SG55464Y 
SG55464L 


SG55474Y 
SG55474L 


SG554548Y/8838 
SG554548L/8838 


MIL-STD-883 
SG55464Y/8838 
SG55464L/8838 


SG55474Y/8838 
SG55474L/8838 


SG554548L/DESC 


DESC 
SG55464Y /DESC 
SG55464L/DESC 


SG5547 4Y/DES~ 
SG55474L/DESC 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


MICKOElECTKONICS 


~ 
L~T~TITY 
t·..~.tSG. 
5.76g/SG5770/SG5772/~G57;~ 
~ 
11U 
1 11'J'i'SG6506/SG6507/SG650S/SG6509 


The Linfinity series of diode arrays 
feature high breakdown, 
high speed 
diodes in a variety of configurations, 


Each array configuration 
consists of 
either common anode diodes, common 
cathode diodes, or a combination 
anode and common cathode diodes, 


Individual diodes within the array 


have 60v minimum breakdown 


voltage, can handle 500mA of current 
and typically switch in less than 10 
nanoseconds, 


Each of the array configurations 
is 


available in ceramic DIP or ceramic 
flatpack and can be processed 
to 


]ANTXV,]ANTX, or ]AN flows at 
Linfinity's MIL-S-19500facility. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" FAX SYSTEM 


(SEE PAGE 4-1) 
AND 1990/91 SILICON GENERAL 
DATABOOK 


• 
60V MINIMUM 
BREAKDOWN VOLTAGE 
• 
SOOmA CURRENTCAPABILITY PERDIODE 


• 
FAST SWITCHING SPEEDS,TYPICALLYLESS 
THAN 10ns 


• 
LOW LEAKAGE CURRENT 


• 
MIL-S-19S00/474 
QPL - 
1NS76B - 1N6S06 


1NS770 - 1N6S07 


1NS772 - 1N6S0B 


1NS774 - 1N6S09 


• 
JANTXV, JANTX, JAN AVAILABLE 


• 
L1NFINITYlEVEL "s" PROCESSINGAVAil. 


'm'" 


2 
13 


3 
12 


• 
11 


5 
10 


6 
9 


7 
8 


JPACKAGE 
SG6506j (IN6506) 


'm'" 


2 
13 


3 
12 


• 
11 


5 
10 


6 
9 


7 
8 


'I" 


2 
13 
10 


! m 
:r 


3 
12 


• 
11 


5 
10 


6 
9 


7 
8 


FPACKAGE 
JPACKAGE 
FPACKAGE 


SG576SF (lN576S) 
SG650Sj (lN650S) 
SG5772F (lN5772) 
'II" 


'" 
m 


2 
13 
13 
~. 
:r 


3 
12 
12 I 


• 
11 
11 


5 
10 
10 


6 
9 
9 


7 
8 
8 


FPACKAGE 
JPACKAGE 
FPACKAGE 


SG5770F (lN5770) 
SG6509j (IN6509) 
SG5774F (lN5774) 


Ceramic DIP 
14-pin 


SG6506J 
(lN6506) 


SG6507J 
llN650n 


SG6508J 
llN65081 


Ceramic Flat Pack 
IO-pin 


SG5768F 
(lN5768) 


SG5770F 
llN5770) 


SG5772F 
(lN57721 


Ceramic Flat Pack 
14-pin 


SG5774F 
(lN6509) 


FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


OLINFrNITY 


M 
I ( 
~ () 
E lEe 
T R () 
N 
I C S 


The SG6100/SG6511 and SG6101/ 
SG6510 diode arrays are monolithic, 
high breakdown, 
fast switching speed 


diode arrays. 
The SG6100/SG6511 is 
configured with 7 straight through 
diodes, while the SG6101/SG6510 has 
8 straight through diodes. 
These two diode array configurations 
allow the designer maximum flexibility 
for circuit design and board layout. 
Since each diode within the array has 


individual anode and cathode connec- 
tions the device may be used in a 
variety of applications. 
Also, due to 


the array's monolithic construction 
the 
diode electrical parameters are very 
closely matched. 


Both devices are available in ceramic 


DIP and flatpack and can be processed 
to Linfinity's S level, JANTXV,JANTX, 
of JAN equivalent flows. 


COMPLETE SPECIFICATIONS AVAILABLE FROM "UN" 
FAX SYSTEM 


(SEE 
PAGE 4-1) 
AND 1990/91 
SILICON GENERAL 
DATABOOK 


• 
75V MINIMUM 
BREAKDOWN VOLTAGE 
• 
100mA CURRENTCAPABILITY PERDIODE 


• 
SWITCHING SPEEDSLESSTHAN 5ns 


• 
LOW LEAKAGE CURRENT< 2Sna 


• 
MIL-S-19S00/474 
QPL - 
1N6100 


1N6101 


1N6510 


1N6511 


• 
EQUIVALENT JANS, JANTXV, JANTX, JAN 
SCREENING AVAILABLE 


'~'4 


2 
13 


3 
12 


4 
11 


5 
10 


6 
9 


7 
8 


Im'6 


2 
15 


3 
14 


4 
13 


5 
12 


6 
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7 
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9 


JPACKAGE 


SG6101J (lN610I) 
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13 


12 


11 


10 


9 


8 


• 


16 


15 


14 


13 


12 


11 


10 


9 


~ 


CeramIc DIP 
~ 
CeramIc DIP 
~ 
CeramIC Flat Pack ~ 
CeramIc Flat Pack 
14-pm 
16-pm 
14-pm 
16-pm 
------- 
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FOR 
FURTHER 
INFORMATION 
CALL 
(714) 
898-8121 


PRODUCT 
DATABOOK 
1996/1997 


PRODUCT 
DATABOOK 
1996/1997 


Quality 


Working With Linfinity 


Power Supply Circuits 


Signal Conditioning 
Circuits 


a 


Package Information 
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LINFINITY 
Microelectronics 
Inc. offers 
a full line of Linear 
products 
which 
are processed 
in accordance 
with 
the 


requirements 
of MIL-I-38535, 
Qualified 
Manufacturers 
Listing (QML). 
Three 
Cross Reference 
Lists are provided: 


~ Cross Reference 1 All QML military 
products 
sOI'tedby Generic 
Part" 
(below), 


~ Cross Reference 2 
All MIL-M-385IO 
QAN) Qualified 
products 
(Page 
11-13), 


~ Cross Reference 3 
All Standard 
Military 
Drawing 
(SMD) Qualified 
products 
(Page 
11-14). 


Three 
categories 
of QML Military 
Specification 
are provided 
(1\OIe: Transitional Certification pending 
Verification Audit by DESC.): 


~ ~ Generic /aa31 
(MIL-STD-aa3, 
Paragraph 
1.1.1 compliant) 
t~MIL-M-3a510 
('AN) 
~ Standard 
Military Drawing (SMD) 


See Page 11-17 for a listing of all QPL Products OAN, ]ANTX. alld]ANTXV 
Processillg Lel'els). 


GenericPart# 
(18838) 


PartNo. 


SG103-1.8 


SG103-2.4 


SG103-2.7 


SG103-3.3 


SG103-4.7 


SG103-S.1 


SG109 


SG109 


SG109 


SG109 


SG117 


SG117 


SG117 


SG117 


SG117 


SG117A 


SGl17A 


SGl17A 


SG117A 


SG117A 


SGR117A 


SGR117A 


SGR117A 


SGR117A 


SG120-05 


SG120-05 


SG120-0S 


Listing of all QML Certified 
military products 
Salted by Genen'c Part #. 


MlL-M-38510 
StandardMIL 
PartNo. (JAN) 
Drawing(SMD) 
Description 


(Note 1) 


Voltage 
Reference 
1.8V 


Voltage 
Reference 
2.4V 


Voltage 
Reference 
2.7V 


Voltage 
Reference 
3.3V 


Voltage 
Reference 
4.7V 


Voltage 
Reference 
S.W 


Positive 
Fixed Voltage 
RegUlator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


RadHard 
1 .SA Adjustable 
Voltage 
Regulator 


RadHard 
1.SA Adjustable 
Voltage 
RegUlator 


RadHard 
1.SA Adjustable 
Voltage 
Res.ulator 


RadHard 
1.SA Adjustable 
Voltage 
Regulator 


Negative 
Fixed Voitage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


(contillued 
Ilext page) 


Pkg. 


Z 


Z 


Z 


Z 


Z 


Z 


T 


K 


R 


IG 


T 


K 


R 


L 


IG 


T 


K 


R 


L 


IG 


T 


K 


R 


IG 


R 


K 


T 


11703BX(X) 


11704BY(X) 


7703401X(X) 


7703401Y(X) 


7703401 
Z(X) 


77034012(X) 


7703401 
U(X) 


770340SX(X) 


770340SY(X) 


770340SZ(X) 


770340S2(X) 


770340SU(X) 


OLINFrNITY 


M I ( 
I<:() 
l 
L l 
( 
I I{ () 
N , ( 
5 


Generic 
Part # 
(/8838) 


Part No. 
Pkg. 


SG120-05 
l 


SG120-05 
IG 


SG120-5.2 
R 


SG120-5.2 
K 


SG120-5.2 
T 


SG120-5.2 
l 


SG120-5.2 
IG 


SG120-08 
R 


SG120-08 
K 


SG120-08 
T 


SG120-08 
l 


SG120-08 
IG 


SG120-12 
R 


SG120-12 
K 


SG120-12 
T 


SG120-12 
l 


SG120-12 
IG 


SG120-15 
R 


SG120-15 
K 


SG120-15 
T 


SG120-15 
l 


SG120-15 
IG 


SG120-18 
R 


SG120-18 
K 


SG120-18 
T 


SG120-18 
l 


SG120-18 
IG 


SG120-20 
R 


SG120-20 
K 


SG120-20 
T 


SG120-20 
l 


SG120-20 
IG 


SG120A-05 
IG 


SG120A-5.2 
IG 


SG120A-08 
IG 


SG120A-12 
IG 


SG120A-15 
IG 


SG120A-18 
IG 


SG120A-20 
IG 


SG137 
T 


SG137 
R 


M1L·M·38510 
Part No. (JAN) 


(continued) 


Standard MIL 
Drawing (SMD) 


7703403X(X) 


7703403Z(X) 


NegatiVe 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 
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MlL-M-38510 
Part •..•0. (JAl'4) 


(col1tinued) 


Standard MIL 
Drawing 
(SMD) 


Generic 
Part # 
(/8838) 


Part •..•0. 


SG137 


SG137 


SG137 


SG137A 


SG137A 


SG137A 


SG137A 


SG137A 


SG140-05 


SG140-05 


SG140-05 


SG140-05 


SG140-05 


SG140-06 


SG140-06 


SG140-06 


SG140-06 


SG140-06 


SG140-08 


SG140-08 


SG140-08 


SG140-08 


SG140-08 


SG140-12 


SG140-12 


SG140-12 


SG140·12 


SG140·12 


SG140-15 


SG140-15 


SG140·15 


SG140-15 


SG140-15 


SG140-18 


SG140-18 


SG140-18 


SG140·18 


SG140-18 


5 
140-20 


SG140-20 


S 
140-20 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Fixed Voltage 
Regulator 


Negative 
Adjustable 
Voltage Regulator 
- High Performance 


Negative 
Adjustable 
Voltage Regulator 
- High Performance 


Negative 
Adjustable 
Voltage Regulator 
- High Performance 


Negative 
Adjustable 
Voltage Regulator 
- High Performance 


Negative 
Adjustable 
Voltage Regulator 
- High Performance 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


(continued 
next page) 


Pkg. 


K 


L 


IG 


T 


K 


R 


L 


IG 


R 


K 


T 


L 


IG 


R 


K 


T 


L 


IG 


R 


K 


T 


L 


IG 


R 


K 


T 


L 


IG 


R 


K 


T 


L 
IG 


R 


K 


T 


7703403Y(X) 


77034032(X) 


7703403U(X) 


7703406X(X) 


7703406Y(X) 


7703406Z(X) 


77034062(X) 


7703406U(X) 
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PRODUCT 
DATABOOK 
1996/1997 


Mll·M-38510 
Part No. (JAN) 


(continued) 


Standard 
MIL 
Drawing (SMD) 


Generic 
Part # 
(18838) 


Part No. 


SG140-20 


SG140-20 


SG140-24 


SG140-24 


SG140-24 


SG140-24 


SG140-24 


SG140A-05 


SG140A-06 


SG140A-08 


SG140A·12 


SG140A·15 


SG140A-18 


SG140A-20 


SG140A-24 


SG143 


SG143 


SG723 


SG723 


SG723 


SG723 


SG1503 


SG1503 


SG1524 


SG1524 


SG1524B 


SG1524B 


SG1525A 


SG1525A 


SG1526 


SG1526 


SG1526B 


SG1526B 


SG1527A 


SG1527A 


SG1529 


SG1532 


SG1532 


SG1532 


SG1536 


SG1536 


Pkg. 


l 


IG 


R 


K 


T 
l 


IG 


IG 


IG 


IG 


IG 


IG 


IG 


IG 


IG 


T 


Y 


T 


J 


F 
l 


T 


Y 
J 
l 


J 
l 


J 
l 


J 


L 


J 
l 


J 


L 


J 


T 
J 


L 


T 


Y 


7800303Y(X) 


7800303P(X) 


10201 BI(X) 


10201BC(X) 


10201BH(X) 


8686101Y(X) 


8686101P(X) 


7802801 
E(X) 


8777001I(X) 


8777001 
C(X) 


7800304X(X) 


7800304P(X) 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 


High-Voltage 
Op-Amp 


High-Voltage 
Op-Amp 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Adjustable 
Voltage 
Regulator 


Precision 
2.5 Volt Reference 


Precision 
2.5 Volt Reference 


Regulating 
PWM 


Regulating 
PWM 


Regulating 
PWM 


Regulating 
PWM 


Regulation 
PWM 


Regulating 
PWM 


Regulating 
PWM 


Regulating 
PWM 


Regulating 
PWM 


RegUlating 
PWM 


Regulating 
PWM 


Regulating 
PWM 


Voltage Mode Feed Forward PWM Controller 


High Predsion Positive Adjustable 
Voltage Regulator 


High Precision Positive Adjustable 
Voltage Regulator 


High Precision Positive Adjustable 
Voltage Regulator 


High-Voltage 
Op-Amp 


High-Voltage 
Op-Amp 
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Generi~ Part # 
(/8838) 


Part No. 


SG1540 


SG1543 


SG1543 


SG1544 


SG1548 


SG1548 


SG1549 


SG1626 


SG1626 


SG1626 


SG1626 


SG1626 


SG1635 


SG1644 


SG1644 


SG1644 


SG1644 


SG1644 


SG1731 


SG1731 


LX1823M 


SG1825C 


SG1825C 


SG1842 


SG1842 


SG1842 


SG1842 


SG1843 


SG1843 


SG1843 


SG1843 


SG1844 


SG1844 


SG1844 


SG1844 


SG1844 


SG1844 


SG1845 


SG1845 


SG1845 


SG1845 


MlL·M·38510 
Part No. (JAN) 


Pkg. 


Y 
J 


L 


J 


J 


L 


Y 


Y 


J 


T 


R 


L 


R 


Y 


J 


T 


R 


L 


J 


L 


J 


J 


L 


Y 


J 


F 


L 


Y 


J 


F 


L 


Y 


J 


F 


L 


L 


L 


Y 


J 


F 


L 


(continued) 


Standard MIL 
Drawing(SMD) 
Description 


(Note 1) 


8774002V(X) 


8987801 
E(X) 


8684901 
P(X) 


8871601 
P(X) 


8871601C(X) 


8871601G(X) 


8871601X(X) 


9165301 
MP(X) 


9165301 
MC(X) 


9165301 
MG(X) 


8768101 
E(X) 


87681012(X) 


8670401 
P(X) 


8670401E(X) 


8670401H(X) 


86704012(X) 


8670402P(X) 


8670402C(X) 


8670402H(X) 


86704022(X) 


8670403P(X) 


8670403E(X) 


8670403H(X) 


86704032(X) 


86704032(X) 


86704032(X) 


8670404P(X) 


8670404E(X) 


8670404H(X) 


86704042(X) 


Off-Line 
Start-Up 
Controller 


Precision 
Voltage 
Supervisor 


Precision 
Voltage 
Supervisor 


Precision 
Voltage 
Supervisor 


Quad 
Fault Monitor 


Quad 
Fault Monitor 


Current 
Sense 
Latch 


Hi-Speed MOSFETDual Driver, Inverting 


Hi-Speed MOSFETDual Driver Inverting 


Hi-Speed MOSFETDual Driver, Inverting 


Hi-Speed MOSFETDual Driver, Inverting 


Hi-Speed MOSFETDual Driver, Inverting 


Half-Bridge 
Driver 


Hi-Speed MOSFETDual Driver, Non-Inverting 


Hi-Speed MOSFETDual Driver,Non-Inverting 


Hi-Speed MOSFETDual Driver, Non-Inverting 


Hi-Speed MOSFETDual DriVeljNon-Inverting 


Hi-Speed MOSFETDual DriVer,Non-Inverting 


DC Motor 
PWM 


DC Motor 
PWM 


High-Speed 
Current 
Mode 
PWM 


High-Speed 
Current 
Mode 
PWM 


High-Speed 
Current 
Mode 
PWM 


Current-Mode 
PWM Controller 


Current-Mode 
PWM Controller 


Current-Mode 
PWM Controller 


Current-Mode 
PWM Controller 


Current-Mode 
PWM Controller 


Current-Mode 
PWM Controller 


Current-Mode 
PWM Controller 


Current-Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Generic 
Part # 
(18838) 


All 
QML 
Products 


...•.. 


(continued) 


MlL·M·38510 
Standard 
MIL 
Part No. (JAN) 
Drawing (SMD) 
Description 


(Note 1) 


8680601 
E(X) 
Current-Mode 
PWM 


8680601 
F(X) 
Current-Mode 
PWM 


86806012(X) 
Current·Mode 
PWM 


14101 BE(X) 
Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


14102BE(X) 
Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


14103BE(X) 
Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Ivray 


14104BE(X) 
Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage) Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


B987601 
E(X) 
Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


Quad 
1.SA Darlington 
Switches 


14106BV(X) 
Hi-Voltage, Medium 
Current Driver Array 
I 


Hi-Voltage, Medium 
Current Driver Ivray 


14107BV(X) 
Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Array 


14108BV(X) 
860S801V(X) 
Hi-Voltage, Medium 
Current Driver Ivray 


B6058012(X) 
Hi-Voltage, Medium 
Current Driver Ivray 


14109BV(X) 
Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Ivray 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Ivray 


Part No. 
Pkg. 


SG1846 
J 


SG1846 
F 


SG1846 
L 


SG2001 
J 


SG2001 
L 


SG2002 
J 


SG2002 
L 


SG2003 
J 


SG2003 
L 


SG2004 
J 


SG2004 
L 


SG2011 
J 


SG2011 
L 


SG2012 
J 


SG2012 
L 


SG2013 
J 


SG2013 
L 


SG2014 
J 


SG2014 
L 


SG2021 
J 


SG2021 
L 


SG2022 
J 


SG2022 
L 


SG2023 
J 


SG2023 
L 


SG2024 
J 


SG2024 
==.!::L:JI 
•••••• 
,===== 


SG2074 
J 


SG2801 
J 


SG2801 
L 


SG2802 
J 


SG2802 
L 


SG2803 
J 


SG2803 
L 


SG2804 
J 


SG2804 
L 


SG2811 
J 


SG2811 
L 


SG2812 
J 


SG2812 
L 


SG2813 
J 
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Generic 
Part # 
(/8838) 


Part No. 


SG2813 


SG2814 


SG2814 


SG2821 


SG2821 


SG2822 


SG2822 


SG2823 


SG2823 


SG2824 


SG2824 


SG3081 


SG780S 


SG780S 


SG780S 


SG780S 


SG7805A 


SG780SA 


SG780SA 


SG780SA 


SG780SA 


SG780SA 


SG7806 


SG7806 


SG7806 


SG7806 


SG7806 


SG7806A 


SG7806A 


SG7806A 


SG7806A 


SG7808 


SG7808 


SG7808 


SG7808 


SG7808 


SG7808A 


SG7808A 


SG7808A 


SG7808A 


SG7812 


MlL·M·38510 
Part No. (JAN) 


Pkg. 


L 


J 


L 


J 


L 


J 


L 


J 


L 


J 


L 
J 


K 


R 


T 


IG 


L 


K 


R 


T 


IG 


L 


K 


R 


T 


IG 


L 


K 


R 


T 


IG 


K 


R 


T 


IG 


L 


K 


R 


T 


IG 


K 


(continued) 


Standard 
MIL 
Drawing (SMD) 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Hi-Voltage, Medium 
Current Driver Array 


Transistor 
Array 


Positive 
Fixed Voltage 
Regulator 
- 5V 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- SV 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
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8855401X(X) 


8855401Y(X) 


Generic Part # 
(DESC) 


Part Ho. 


SG1843 


SG1844 


SG1844 


SG1844 


SG1844 


SG1844 


SG1845 


SG1845 


SG1845 


SG1845 


SG1845 


SG1846 


SG1846 


SG1846 


SG1549 


SG1503 


SG1503 


SG1524B 


SG1825C 


SG1825C 


SG1543 


SG1544 


SG1532 


SG1532 


SG7812A 


SG7812A 


SG7812A 


SG7812A 


SG7812A 


SG7805A 


SG7805A 


SG7805A 


SG7805A 


SG7805A 


SG7815A 


SG7815A 


SG7815A 


SG7815A 


SG7815A 


SG7824A 


SG7824A 


SMD 
(DESC) 
Products 
...•. 


Pkg. 


Y 


L 
J (14) 


J (16) 


F 


Y 


L 
J (14) 


J (16) 


F 


Y 


L 


J 


F 


Y 


Y 


T 


J 


L 


J 


J 
J 


J 


T 


L 


IG 


T 


K 


R 


L 


IG 


T 


K 


R 


L 


IG 


T 


K 


R 


T 


K 


Current-Mode 
PWM 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current 
Mode 
PWM Controller 


Current-Mode 
PWM 


Current-Mode 
PWM 


Current-Mode 
PWM 


Current 
Sense Latch 


Precision 
2.5 Volt Reference 


Precision 
2.5 Volt Reference 


Regulating 
PWM 


High-Speed 
Current 
Mode 
PWM 


High-Speed 
Current 
Mode 
PWM 


Precision 
Voltage 
Supervisor 


Precision 
Voltage 
Supervisor 


High Precision 
Positive 
Adjustable 
Voltage 
Regulator 


High Precision 
Positive 
Adjustable 
Voltage 
Regulator 


Positive 
Fixed Voltage 
Regulator 
- 12V 


Positive 
Fixed Voltage 
Regulator 
- 12V 


Positive 
Fixed Voltage 
Regulator 
- 12V 


Positive 
Fixed Voltage 
Regulator 
- 12V 


Positive 
Fixed Voltage 
Regulator 
- 12V 


Positive 
Fixed Voltage 
Regulator 
- 5V 


Positive 
Fixed Voltage 
Regulator 
- 5V 


Positive 
Fixed Voltage 
Regulator 
- 5V 


Positive 
Fixed Voltage 
Regulator 
- 5V 


Positive 
Fixed Voltage 
Regulator 
- 5V 


Positive 
Fixed Voltage 
Regulator 
- 15V 


Positive 
Fixed Voltage 
Regulator 
- 15V 


Positive 
Fixed Voltage 
Regulator 
- 15V 


Positive 
Fixed Voltage 
Regulator 
- 15V 


Positive 
Fixed Voltage 
Regulator 
- 15V 


Positive 
Fixed Voltage 
Regulator 
- 24V 


Positive 
Fixed Voltage 
Regulator 
- 24V 
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Standard 
MIL 
Drawing 
(SMD) 


(Note 1) 


8855401 
Z(X) 


8866401 
E(X) 


88715012(X) 


88715022(X) 


8871502P(Xl 


88715032(X) 


8871503P(X) 


8871601C(X) 


8871601 
G(X) 


8871601 
P(X) 


871601>KX) 


88746012(X) 


8874601U(X) 


8874601 
X(X) 


8874601Y(X) 


8874601Z(X) 


8874701 
U(X) 


8874701X(X) 


8874701Y(X) 


8874701 
Z(X) 


88748012(X) 


8874801 
U(X) 


8874801X(X) 


8874801Y(X) 


8874801Z(X) 


8951101 
E(X) 


8951102E(X 


8962601X(X) 


8962601 
Y(X) 


8962601 
Z(X) 


8962801X(X) 


8962801Y(X) 


8962801Z(X) 


89684012(X) 


8968401V(X) 


89685012(X) 


8968501V(X) 


89686012(X) 


8968601V(X) 


8987001 
U(X) 


987001X(19 


SMD 
(DESC) 
Produ(ts 
..••... 


Generic Part # 
(DESC) 
Part No. 
Pkg. 


SG7824A 
R 


SG3081 
J 


SGS5454B 
L 


SG55464 
L 


SG55464 
Y 


SG55474 
L 


SG55474 
Y 


SG1626 
J 


SG1626 
T 


SG1626 
Y 


SG1626 
R 


SG7905A 
L 


SG7905A 
IG 


SG7905A 
T 


SG790SA 
K 


SG7905A 
R 


SG7912A 
IG 


SG7912A 
T 


SG7912A 
K 


SG7912A 
R 


SG7915A 
L 


SG7915A 
IG 


SG7915A 
T 


SG7915A 
K 


SG7915A 
R 


SG1525A 
J 


SG1527A 
J 


SG7806A 
T 


SG7806A 
K 


SG7806A 
R 


SG7808A 
T 


SG7808A 
K 


SG7808A 
R 


SG2821 
L 


SG2821 
J 


SG2823 
L 


SG2823 
J 


SG2824 
L 


SG2824 
J 


SG7908A 
IG 


SG7908A 
T 


Positive 
Fixed Voltage 
Regulator 
- 24V.:.- 
~ 
_' 


Transistor 
Array 


Dual Peripheral 
Driver 


Dual Peripheral 
Driver 


Dual Peripheral 
Driver 


Dual Peripheral 
Driver 


Dual Peripheral 
Driver 


Hi-Speed 
MOSFET Dual Driver, Inverted 


Hi-Speed 
MOSFET Dual Driver, Inverted 


Hi-Speed 
MOSFET Dual Driver, Inverted 


Hi-Speed 
MOSFET Dual Driver, Inverted 


Negative 
Fixed Voltage 
Regulator 
- 5V 


Negative 
Fixed Voltage 
Regulator 
- 5V 


Negative 
Fixed Voltage 
Regulator 
- 5V 


Negative 
Fixed Voltage 
Regulator 
- 5V 


Negative 
Fixed Voltage 
Regulator 
- 5V 


Negative 
Fixed Voltage 
Regulator 
- 12V 


Negative 
Fixed Voltage 
Regulator 
- 12V 


Negative 
Fixed Voltage 
Regulator 
- 12V 


Negative 
Fixed Voltage 
Regulator 
- 12V 


Negative 
Fixed Voltage 
Regulator 
- 15V 


Negative 
Fixed Voltage 
Regulator 
- 15V 


Negative 
Fixed Voltage 
Regulator 
- 15V 


Negative 
Fixed Voltage 
Regulator 
- 15V 


Negative 
Fixed Voltage 
Regulator 
- 15V 


Regulation 
PWM 


Regulating 
PWM 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 6V 


Positive 
Fixed Voltage 
Regulator 
- 8V 


Positive 
Fixed Voltage 
Regulator 
- 8V 


Positive 
Fixed Voltage 
Regulator 
- 8V 


Hi-Voltage, 
Medium 
Current 
Driver Array 


Hi-Voltage! 
Medium 
Current 
Driver Array 


Hi-Voltage, 
Medium 
Current 
Driver Array 


Hi-Voltage, 
Medium 
Current 
Driver Array 


Hi·Voltage, 
Medium 
Current 
Driver Array 


Hi-Voltage, 
Medium 
Current 
Driver Array 


Negative 
Fixed Voltage 
Regulator 
- 8V 


Negative 
Fixed Voltage 
Regulator 
- 8V 
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SMD 
(DESC) 
Products/QPL 
Products 
..•. 
••• 
.. 
. . 


8987001Y(X) 


8987001 
Z(X) 


8987601 
E(X) 


8987801 
E(X) 


9152301 
U(X) 


9152301X(X) 


9152301 
Y(X) 


9152301 
Z(X) 


9165301 
M2(X) 


9165301 
MC(X) 


9165301 
MG(X) 


9165301MP(X) 


9669901 
ME(X) 


Generic 
Part # 
(DESC) 


Part No. 


SG7908A 
K 


SG7908A 
R 


SG2023 
J 


SG1548 
J 


SG7820A 
IG 


SG7820A 
T 


SG7820A 
K 


SG7820A 
R 


SG1644 
J 


SG1644 
T 


SG1644 
Y 


SG1644 
L 


SG1731 
J 


Description 


Pkg. 


Negative 
Fixed Voltage 
Regulator 
- 8V 


Negative 
Fixed Voltage 
Regulator 
- 8V 


Hi-Voltage, 
Medium 
Current 
Driver Array 


Quad 
Fault Monitor 


Positive 
Fixed Voltage 
Regulator 
- 20V 


Positive 
Fixed Voltage 
Regulator 
- 20V 


Positive 
Fixed Voltage 
Regulator 
- 20V 


Positive 
Fixed Voltage 
Regulator 
- 20V 


High-Speed 
MOSFET Dual Driver, Non-Inverted 


High-Speed 
MOSFET Dual Driver, Non-Inverted 


High-Speed 
MOSFET Dual Driver, Non-Inverted 


High-Speed 
MOSFET Dual Driver, Non-Inverted 


DC Motor 
Pulse Width 
Modulator 


~•• 
lmiDmIIEZJJ:j~I:I!DIB:IIDm:t:. 
• 


LINFINITY Microelectronics 
Inc offers a line of Diode Arrays which 
are manufacturered 
in compliance 
with MIL-S-19500/ 


474 and processed 
to JANTXV, JANTX, and JAN specification 
levels. These 
devices 
are listed in the QPL-19500 . 


.••••• 
-iiII61;.••I-I~t'Ifj·ly;I;I'INII••• 


MIL-S-19500 
QUALIFICATIONS(QPLl 


J, JTX, JTXV 


JTX JTXV 


J, JTX, JTXV 


J JTX JTXV 


J, JTX, JTXV 


1N5768 
F 
1N5770 
F 
1N5772 
F 
1N5774 
F 


11'16100 
F 


11'16101 
J 
1N6506 
J 


11'16507 
J 
11'16508 J 
1N6509 
J 
1N6510 
F 
1N6511 
J 


8 Common 
Cathode 
Diode 
Array 


8 Common 
Anode 
Diode 
Array 


16 Diode 
Array 


Dual 4 Common 
Anode, 
4 Common 
Cathode 


7 Straight 
Thru Diodes 


8 Straight 
Thru Diodes 


8 Common 
Cathode 
Diode 
Array 


8 Common 
Anode 
Diode 
Array 


16 Diode 
Array 


Dual 4 Common 
Anode, 
4 Common 
Cathode 


8 Stra 
ht T 
odes 


7 Straight 
Thru Diodes 
• 
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OLINFINITY 


M1CI{OElECTKONI(S 


Working With Linfinity 


Linfinity Information Network 


Signal Conditioning 
Circuits 


Military Products 
- 
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As part of Linfinity's 
continuous 
effort 
to improve 
availability 
and lead times 
on products, 
we monitor 
each product's 
demand 
over 
time. 
If demand 
is weak 
on older 
products 
which 
are no longer 
being 
designed 
into systems, 
they are 
candidates 
for obsolescence. 
We understand 
this can cause 
problems 
for low-volume 
or spare parts types of usage. 
Consequently, 
it is our policy 
to notify 
users in advance 
of a 
product's 
potential 
obsolescence 
and dissify 
that product 
as 


(1) Not Recommendedfor 
New Designs, (2) a Lifetime Buy 
Product 
or (3) an Obsolete Product. 
Each of these categories 
is described 
below, 
followed 
by a table of Linfiniry 
products 
which 
fall into 
the appropriate 
category 
at the time of the 
printing 
of this Databook. 
NOTE: Because products on 
each of these lists are constantly changing, users are 
urged to contact Linf"mityfor the most up-to-date 
information on a product'S status. 


A product 
that is initially 
targeted 
for obsolescence 
is first 


categorized 
as Not Recommended 
for New Designs to alert 


designers 
that it should 
not be used in new product 
designs. 


The typical 
life-span 
of a product 
in this category 
is six (6) 
months. 
During 
this Not Recommended for New Designs 


period, 
Linfiniry 
will 
accept all orders, 
but will 
urge users to 
avoid 
this product 
for designs 
under 
development. 
Once this 
6-month 
period 
ends, a product 
will 
typically 
be moved 
into 


the Lifetime Buy category. 
Those 
products 
identified 
as 
candidates 
for the Not Recommended 
for New Designs status 
are candidates 
for obsolescence 
and may not necessarily 
be 
obsolete. 
Please contact 
Linfinity 
at the number 
listed below 
if you feel a particular 
product 
should 
not be made obsolete 
or if you need assistance finding 
a replacement 
product. 


Table 
1 below 
lists products 
categorized 
as Not Recommended 
for New DesigllS at the time of this Databook's 
printing. 


Products 
listed 
in the Lifetime Buy category 
are defined 
as 


products 
that are within 
6 months 
of obsolescence. 
During 
this Lifetime Buy period, 
Linfinity 
will 
accept 
all orders, 
but 
the product 
is non-returnable. 
Once 
this 6-month 
period 
expires, 
Linfinity 
will 
not accept 
orders 
for these products 


unless 
inventory 
is available. 
Please contact 
Linfinity 
at the 


number 
listed 
below 
to place 
an order 
or to receive 
assis- 
tance 
in finding 
a replacement 
product. 
Table 
2 below 
lists 
product 
in the Lifetime Buy category. 


Products 
listed 
in the Obsolete 
category 
are no longer 
being 


manufactured 
by Linfinity. 
Orders 
are no longer 
accepted 
on these products. 
However, 
in some 
instances, 
Linfinity 


may have inventory 
available. 
In these isolated 
cases, we 


will 
accept 
orders 
but the product 
is non-returnable. 
Please 
contact 
us at the number 
listed 
below 
to check 
inventory 
on 
obsoleted 
products 
or if you 
need assistance 
in finding 
a 
replacement 
product. 
(See Table 
3) 


More Info... 
For information 
on Lifetime Buys or Obsolete 
Products, please follow 
these instructions: 


1. 
Call 714·898·8121. 
3. 
Pleaseprovideyour Compau)' 
name 
and Location 


2. 
Idemify your call as a Discontinued 
Product Question. 
4. 
The receptionist will forward your call (0 the appropriate Inside Sales Contact. 


Part No. 


LX1823 
SG103-xx 


SG120-xx 


SG143/343 
SG140/A-xx 


SG1529/2529/3529 


SG1536/1436 
SG1540/2540/3540 
SG1635/3635 
SG1825C12825C13825C 


SG3561A 


SG3645 
SG55236 
SG55325175325 


SG55326/74326 
SG55327/75327 


SG55450811/213/4 
SG55460/1/213/4 


NOT 


Description 


High-Speed Current-Mode PWM 
Voltage Reference1.8V - S.W 
Neg. FixedVoltage Reg.- S.2,8,18,20,24V 
High Voltage Operational Amplifier 
Pos.Fixed Voltage Reg.- 6,8,18,20,24V 
Voltage Mode PulseWidth Modulator 
High Voltage Operational Amplifier 
Off-Line Start-Up Controller 
2A Half Bridge Driver 
High-Speed Current-Mode PWM 
Power FactorContoller 
Quad 2.5A Power Driver 
DualSenseAmplifier I DataRegisters 
Dual SourceI Dual SinkMemory Driver 
Quad SinkMemory Driver 
Quad Source Memory Driver 
DualPeripheralPositiveDrivers 
DualPeripheralPositiveDrivers 


••••• 
~mm:f11!~!1 
•••• 


RECOMMENDED 
FOR 
NEW 


Part No, 


SG55470/1/213/4 
SM600/1/2110/11/12 


SM625/6261627 
SM645/6461647 
SG75450811 1213/4 


SG75460/1/213/4 
SG75470/1/213/4 
SG7806/A 
SG7808lA 


SG7818/A 


SG7820/A 
SG7824/A 
SG7905.21A 


SG7908lA 
SG79181A 


SG7920/A 


SG7924/A 


DESIGNS 


Description 


Dual PeripheralPositiveDrivers 
Switching RegulatorPower Output Stages 
Switching RegulatorPower Output Stages 
Switching RegulatorPower Output Stages 
Dual PeripheralPositiveDrivers 
Dual PeripheralPositiveDrivers 
Dual PeripheralPositiveDrivers 
PositiveFixed Voltage Regulator- 6V 
PositiveFixed Voltage Regulator- 8V 
PositiveFixed Voltage Regulator-18V 
PositiveFixed Voltage Regulator- 20V 
PositiveFixed Voltage Regulator- 24V 
Negative Fixed Voltage Regulator- S.2V 
Negative Fixed Voltage Regulator- 8V 
Negative FixedVoltage Regulator- 18V 
Negative Fixed Voltage Regulator- 20V 
Negative FixedVoltage Regulator- 24V 
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Buy 
REFERENCE 


Planned 
Obsol. 
Date 
Part No. 


SG103-xx 
SG1540 
SG3645 


Description 


Voltage 
Reference 
Off-Line 
5tart-Up Controller 
Quad 2.5A Power Driver 


10-95 
10-95 
10-95 


••••• 
Ildtimn!ll••••• 


OBSOLETE 
PRODUCT 
REFERENCE 


SG040 
5/28/92 
SG1568 
5/28/92 
SG238A 
5/28/92 
SG338 
5/28/92 
SG5524 
5/28/92 


SG101 
5/28/92 
SG1595 
5/28/92 
SG2401 
5/28/92 
SG338A 
5/28/92 
SG5534 
5/28/92 


SG101A 
5/28/92 
SG1596 
5/28/92 
SG2402 
5/28/92 
SG340 
5/28/92 
SG5768A 
5/28/92 


SG103-2.0 
2/22/96 
SG1627 
5/28/92 
SG250 
5/28/92 
SG3401 
5/28/92 
SG5770A 
5/28/92 


SG103-2.2 
2/22/96 
SG1629 
5/28/92 
SG2501A 
5/28/92 
SG3402 
5/28/92 
SG5772A 
5/28/92 


SG103-3.0 
2/22/96 
SG1635A 
5/28/92 
SG2502 
5/28/92 
SG3423 
5/28/92 
SG5774A 
5/28/92 


SG103-3.6 
2/22/96 
SG1650 
5/28/92 
SG250A 
5/28/92 
SG3423A 
5/28/92 
SG5792 
5/28/92 


SG103-3.9 
2/22/96 
SG1825 
8/17/93 
SG2528 
5/28/92 
SG343 
10/1/94 
SG5793 
5/28/92 


SG103-4.3 
2/22/96 
SG1840 
5/28/92 
SG2530 
5/28/92 
SG350 
5/28/92 
SM635 
8/17/93 


SG103-5.6 
2/22/96 
SG1847 
5/28/92 
SG2542 
5/28/92 
SG3501A 
5/28/92 
SM636 
8/17/93 


SG104 
5/28/92 
SG203 
10/1/94 
SG2557 
5/28/92 
SG3502 
5/28/92 
SM637 
8/17/93 


SG105 
5/28/92 
SG204 
5/28/92 
SG2559 
11/15/95 
SG350A 
5/28/92 
SM655 
8/17/93 


SG105A 
5/28/92 
SG205 
5/28/92 
SG2560 
11/15/95 
SG3523 
5/28/92 
SM656 
8/17/93 


SG107 
5/28/92 
SG205A 
5/28/92 
SG25768 
5/28/92 
SG3523A 
5/28/92 
SM657 
8/17/93 


SG111 
5/28/92 
SG2005 
5/28/92 
SG25770 
5/28/92 
SG3528 
5/28/92 
SM660 
8/17/93 


SG1173 
8/17/93 
SG2022 
5/28/92 
SG2805 
10/1/94 
SG3530 
5/28/92 
SM661 
8/17/93 


SG117AHV 
5/28/92 
SG2025 
5/28/92 
SG2822 
10/1/94 
SG3542 
5/28/92 
SM662 
8/17/93 


SG117HV 
5/28/92 
SG2064 
5/28/92 
SG2825 
10/1/94 
SG3557 
5/28/92 
SM670 
8/17/93 


SG124 
5/28/92 
SG2065 
5/28/92 
SG2840 
5/28/92 
SG3559 
11/15/95 
SM671 
8/17/93 


SG124A 
5/28/92 
SG2066 
5/28/92 
SG2847 
5/28/92 
SG3560 
11/15/95 
SM672 
8/17/93 


SG138 
5/28/92 
SG2067 
5/28/92 
SG301 
5/28/92 
SG3561 
8/17/93 
SG723C 
5/28/92 


SG138A 
5/28/92 
SG2068 
5/28/92 
SG301A 
5/28/92 
SG3627 
5/28/92 
SG741 
5/28/92 


SG1401 
5/28/92 
SG2069 
5/28/92 
SG303 
10/1/94 
SG3629 
5/28/92 
SG741C 
5/28/92 


SG1402 
5/28/92 
SG207 
5/28/92 
SG304 
5/28/92 
SG3635A 
5/28/92 
SG7805C 
5/28/92 


SG1468 
5/28/92 
SG2070 
5/28/92 
SG3045 
5/28/92 
SG3650 
5/28/92 
SG7806C 
5/28/92 
SG1488 
5/28/92 
SG2071 
5/28/92 
SG3046 
5/28/92 
SG3663 
5/28/92 
SG7808C 
5/28/92 


SG1489 
5/28/92 
SG2074 
10/1/94 
SG3049 
5/28/92 
SG3700 
5/28/92 
SG7812C 
5/28/92 


SG1489A 
5/28/92 
SG2075 
10/1/94 
SG305 
5/28/92 
SG3718 
6/10/95 
SG7815C 
5/28/92 


SG1495 
5/28/92 
SG2076 
5/28/92 
SG305A 
5/28/92 
SG3821 
5/28/92 
SG7818C 
5/28/92 


SG1496 
5/28/92 
SG2077 
5/28/92 
SG3086 
5/28/92 
SG3825 
5/28/92 
SG7820C 
5/28/92 


SG150 
5/28/92 
SG2101A 
5/28/92 
SG311 
5/28/92 
SG3840 
5/28/92 
SG7824C 
5/28/92 


SG1501A 
8/17/93 
SG211 
5/28/92 
SG3172 
8/17/93 
SG3847 
5/28/92 
SG7905C 
5/28/92 


SG1502 
5/28/92 
SG2111 
5/28/92 
SG3173 
5/28/92 
SG4501 
5/28/92 
SG7906C 
5/28/92 


SG150A 
5/28/92 
SG2172 
5/28/92 
SG317AHV 
5/28/92 
SG508 
5/28/92 
SG7908C 
5/28/92 


SG1528 
5/28/92 
SG2173 
5/28/92 
SG317HV 
5/28/92 
SG510A4 
8/17/93 
SG7912C 
5/28/92 


SG1530 
5/28/92 
SG217HV 
5/28/92 
SG3183 
5/28/92 
I SG510AR4 
8/17/93 
SG7915C 
5/28/92 


SG1542 
5/28/92 
SG217AHV 
5/28/92 
SG320 
5/28/92 
SG541 
8/17/93 
SG7918C 
5/28/92 


SG1557 
5/28/92 
SG224 
5/28/92 
SG3212 
5/28/92 
SG55234 
5/28/92 
SG7920C 
5/28/92 


SG1559 
5/28/92 
SG224A 
5/28/92 
SG324 
5/28/92 
SG55234A 
5/28/92 
SG7924C 
5/28/92 


SG1560 
5/28/92 
SG238 
5/28/92 
I SG324A 
5/28/92 
SG55236A 
5/28/92 


oLfNFfNITY 


M 
I ( 
R () 
l:. LEe 
T 
I..: 
() 
N 
I ( 
5 


oLfNFrNITY 


M I ( " () I l I ( 
r 
,,() 
f\o 
I ( " 


Quality 


Working With Linfinity 


Linfinity Information 
Network 


Power Supply Circuits 


Signal Conditioning 
Circuits 


Military P 


Package Information 


16-Pin Plastic 
Batwing Dip 


_=''' ',=1j,*;W 
DIMI 
MIN I 
MAXI 
A 
- 
1016 


B I 6.10 I 660 I 
C 
5.08 


D I 0.38 
0.51 


F 
076 
1.52 


G I 
2.54 sse 


H 
0.76 
127 


J I 
0.20 I 
0.38 


K 
318 
L 
7.62 sse 


M 
15° 


I!!l*tm,¢!jRtx, 


A 
1854 
20.57 


B I 609 
660 


C 
508 


D I 0.38 
0.51 


F 
076 
1.52 


G 1 
254 sse 


H 
127 
228 


J I 
0.20 1 038 


K 
3.18 


L I 
762 sse 


M 
1So 


~tll~'!T'!ltx 
A 
18.54 I 20.57 


B I 6.10 
6.60 


C 
- 
S.08 


D I 0.38 I 0.51 
F 
0.76 
1.52 


G I 
254 sse 


H 
0.76 
1.78 


J I 020 I 0.38 
K 
318 
- 


L] 
762 sse 


M 
1S' 


'!!Mt!l@1i!Il4if.n 
DIM 
MIN I MAX 
A 
1854 
20S7 


B 
610 
r 
660 
I 


C 
- 
S08 


D I 0.38 I 0.51 
F 
076 
1.52 


G I 
2.54 sse 


H 
0.64 
178 


J 
0.20 I 0.38 


K 
318 


L 
7.62 sse 


M 
15° 


OLINFINITY 


M I ( 
I..:t) 
[ 
L l 
( 
1 I{ 
(I 
N I ( 
.., 


I#(ij:!¥ 
MIN 
MAX 
OAOO 
0.240 I 0.260 
- 
0200 
O.Q1S 
0.020 


0030 
0.060 
I 
0.100 sse 
0.030 
OOSO 
I 0008 I 0.Q1S 
012S 
- 


0.300 sse 
lS' 


• See NOTE: 
1 


1#[;:'% 
MIN T MAX 
0730 
0810 
0.240 
0.260 
0200 
1 O.Q1S I 0020 
0.030 
0060 
I 
0.100 sse 
O.OSO 
0.090 
I 0.008 
O.Q1S 
0125 


1 
0.300 sse 
15' 


• See MOTE: 1 


I~[.~I* 
MIN r MAX 
0730 
0810 
I 0.240 
[ 0.260 
- 
0200 
1 0.015 I 0.020 
0030 
0.060 
0.100 sse 


0030 
0070 
r 0008 I 0.015 
0.125 
- 
I 
0.300 sse 
15° 


• See NOTE: 1 


1#(·:jiG 
MIN 1 MAX 
0730 
0810 


0.240 
0.260 
0200 
I 0015 
0.020 


0030 
0060 
I 
0.100 sse 
002S 
0070 
I 0.008 
0.Q15 
0125 
I 
0300 sse 
15' 


• See HOTE: 1 


, 


f:::::::::IJ 
1-.-1 
t;=l----' 
-W~l.Fl 


o See NOTE: 1 


r:::::.:::::p 
wMAMfW~Fl_ 
J Hf.- 
-I G I-- 
D-11- 
, 
SEATING PLANE 


o See NOTE: 1 


MIN 
MAX 


2~61 
::2:J. ~ 1 
610 
6.60 


3.56 
508 
0.381 I 0508 I 
076 
1 78 


2.54 sse 
1 L 
1.52 


020 
0.381 
318 
762 sse 


15 
064 


MIN 
MAX 


. 8· 
0240 
0260 


0140 
0200 


0015 ! 0.020 
0.030 
. 0070 
0100 sse 


{)040 
0060 
0.008 
0015 
0125 


0.300 sse 


1 


0015 
0.02S 


'I[illf 
MIN 1 MAX 
1020 
1 {)4 
0240 
0.260 
0140 
0180 


0015 
0021 
0050 
0 
0 
0.100 sse 


0040 
0060 
0.008 
0015 


0125 


0.300 sse 


15 


1 0015 
I 0.035 


C::::::::::I 


Mi!·ft'jdtf 
11[;:1% 
DIM 
MIN 
MAX 
MIN 
i 
MAX 
A 
z? 
Z' ~ 
29 Q' 
115\ 


B 
6.10 
6.86 
0.240 
0.270 


C 
508 
020 


I 
A 
I 


D 
0.38 
0.51 
0.015 
0.020 


F 
076 
' 59 
0030 
o 
60 
~Fi 


G I 
2.54 sse 
0.100 sse 


H 
0.76 
1.52 
0.030 
0060 


J i 020 I 038 
0008 
0015 


K 
318 
0125 


~~~ 


l 
762 sse 
0300 sse 


M 
15' 
15 


p 
6.35 
660 
0.250 
0.260 
• See NOTE: 1 


r-A 
$11'''%1:"4 ;; 
I#[cl¥ 
DIM 
MIN 
I 
MAX 
MIN 
r MAX 
f 


~ 


A 
445 
5 'if 
0175 
B 
B 
432 I 533 
I 0170 I 0210 
1 


! 
N 
C 
318 
419 
0125 
0165 
SEATINGT 


041 I 0.55 1 - 
1 0022 
PLANE 
N 
D 
F 
041 
048 
0016 
0019 


G 
115 
1 
139 
0045 
0.055 
K 
H 
242 
266 
0095 
05 
J~ax.x 
J 


J 
0.39 
0.50 
0015 
0020 I 


0 


K 
1270 
0.500 
T-:iD 
N 
2.05 
2.66 
0080 
0.105 


:j~ 


V 
343 
0135 


OLINFrNITY 


M 
I 
( 
I~ I) 
I 
l 
I 
( 
I I, () N 
I ( 
S 


1!r!'W1tt'Utx., 


A 
25.91 
26.42 


B 
6.10 r 
6.60 


C 
356 
457 


D 
0.38 
0.53 


F 
,27 
1 8 


G 
2.54 sse 


H 
102 
152 


J 
020 
0.38 


K 
318 
l 
7.62 sse 


M 
15' 


N 
0.38 I 
089 


PRODUCT 
DATABOOK 
1996/1997 


MECHANICAL 
DIMENSIONS 


3-Pin Plastic TO-220 
~tlI!!!t!i@;" 
f~('!I' 
MIN 
i 
MAX 
DIM 
MIN 
I 
MAX 
B 
A 
1422 
1588 
0560 
0625 


B 
9.65 
10.67 
0.380 
0.420 


Q 
C 
356 
483 
0140 
0190 
I 


D 
051 
1.14 
0.020 
0.045 


F 
353 
409 
0.139 
0161 


G 
254 sse 
0.100 sse 


H 
635 
02S0 


J 
0.30 
114 
0.012 
004S 


K 
1270 
14.73 
0.500 
0580 


L 
1.14 I 
1.27 
0.045 
I 0.050 


N 
508 TYP 
0200 TYP 


~~ 


Q 
254 I 3.05 
0.100 
0.120 


R 
203 
292 
0080 
0115 


S 
1.14 
1.40 
0.045 
0055 


T 
584 
686 
0230 
0270 


* S~e NOTE: 1 
U 
0508 
114 
0020 
0045 


5-Pin Plastic TO-220 
~tll 
••ttlil*;" 
1#[11"* 
r-B---j-l 
DIM 
MIN I 
MAX 
MIN 
MAX 


£If 
T 
A 
1423 
1651 
0560 
0650 


B 
9.66 
10.66 
0.380 
0.420 
-. 
C 
356 
4.82 
0140 
0.190 


" 


D 1 
0.46 
0.89 
0.Q18 
0035 


F 
356 
4.06 
0140 
0.160 


G 
3.40 
0.134 


J 
031 I 114 
0012 
0045 


K 
12.70 
1473 
0500 
0580 


N 
680 TYP 
0268 TYP 


R 
2.04 I 
2.92 
0.080 
0.115 


~N 


S 
114 
139 
0045 
0055 


• See NOTE: 1 
T 
5.85 
6.85 
0.230 
0270 


3-Pin Plastic TO-247 
-c 
tlI!!!t!iiM:, 
I~[ili¥ 
DIMj 
MIN i MAX 
MIN ! MAX 
A 
2083 
21.34 
0820 
0840 


B 
16.26 
0640 


C 
493 
533 
0190 
0210 


D 
1.14 
1.27 
0.045 
0050 


E 
318 
3.43 
0125 
0135 


2 
3 
G 
5.08!SSe 
020~ sse 


H 
279 
0.110 
-rs-- 
J 
051 
0.71 
0.020 
0.028 


K 
K 
'2.70 
20.07 
0500 
0790 


~ 


L 
305 
356 I 0120 
] 
0.140 


S 
381 
4.32 
0150 
0.170 


W 
3.43 
0.135 
G-\ 


~~D 
-J 
H-, I- 


. 
. 
oLfNFINITY 


M 
I ( 
K () 
E l 
E ( 
T" 
() 
N 
I ( 
S 


PRODUCT 
DATABOOK 
1996/1997 


MECHANICAL 
DIMENSIONS 


-F- 
F\ 
-iT 


-, - 1 ~ 
J 
Ifl~~ " 
D 
PlANE 


OLINFrNITY 


M I C I{ () 
E L [ 
C T 
I{ () 
N 
I ( 
5 


_t'i"'~iab;_.~I:i[![i~!I~'~. 
DiMlMIN 
i MAX 
I 
MIN r MAX 
A 
991 
1092 
0390 
0430 


B 
559 
1 
7 11 
J 
0.220 I 0.280 


C 
432 
508 
0.170· 
0200 


D 
038 
0.51 I 0.015 I 00'002700 


F 
1.02 
1 78 
0.040 


G 
254TYP 
0.100TYP 


H 
114 
165 
0045 
0.065 


J j 
020 I 038 
1 0008 I 0015 
406 
0125 
0160 
K 
318 
. 
0.290 
0.310 
L 
7.37 
7.87 
15 


M 
15 


N T 0.51 1 
1.02 I 0.020 I 0040 


*,i"'i1ji*fW.~i#tti;·:mi'~~. 
DIM 
MIN 1 MAXI 
MIN 1 MAX 
A 
1930 
1994 
0760 
0785 


B] 
5.59 I7.11 I 0.220 I 0.280 


C 
- 
508 
0200 


D 
038 
0.51 
0015 
0.020 


F 
1'02 
1 77 
0040 
0.070 


G 
1 
'254TYP 
1 
0.100TYP 
· 
2.03 
0080 


~ H; 
~.~~I ~.~~~I ~~~~ 


L 
150 
_ 
15 


~ 
f 
076 
I 0020 I 0030 
" 
I 
0.51 


DIM 
A 
B ! 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 


tjj··ttlju;;·'.lC!#i[!["III:ii'~. 
MIN I MAX 
I 
MIN 
MAX 
1930 
19.94 
0760 
0.785 
5.59 
1 
711 
I 0220 
I 0280 
5.08 
0.200 


0.38 
0.51 
0.015 
0.020 
0.76 
177 
0030 
0.070 
254 TYP 
0.100TYP 
· 
2.03 
0080 
0.20 
0.38 
00.0 
1 


0 


2 
8 
5g~~ 
318 
5.08. 
. 
7.37 
7.87 I 0290 
0.310 


15° 
15° 


0.76 I 0.020 
0.030 


m~lttl!j~"··M·'N~'#ti;[l~:I*~~~· 


- 
24.38 
- 
0.960 
5.59 
7.11 
0.220 
0.280 


508 
0200 
38 
0.51 I 0015 
I 0020 
O. 
070 
0.76 
1.78 
0.030 
o. 
254 TYP I 
0100 TYP 


· 
2.03 
0.080 
~.~~ ~.~~ g~~~ g~6~ 


737 1 ~~?I 0.=':0 I 01~:0 


0.51 
0.76 
0020 
0.030 


PRODUCT 
DATABOOK 
1996/1997 


3-Pin Hermetic 
TO-257 
(Isolated) 


DIDIA.1--.j:l 


••• 
ttt!I!III!!I:'t~ijiii]l*~f•• 
IlII:I#fiJ·:mi*I:3 •• 
DIM I 
MIH 
I MAX 
MIH 7 MAX 
A 
1638 
1664 
0.645 
0.655 


B [10.41 
10.67 r 0.410 I 0.420 


C 
4.70 
495 
0185 
0.195 


D 
0.71 I 0.81 
0028 
0.032 


E I 10.41 
10.67 
0.410 
0420 


F 
3.56 
1 
381 
I 0.140 1 0150 


G 
254 TYP 
0100 1YP 


K 
12.70 
0.500 


H 
508 TYP 
0200 TYP 


R ] 
2.92 
j 
318 I 0.115 
I 0125 


S 
0.89 
1.43 
0035 
0045 


U 
2.87 
3.12 
0.113 
0123 


V 
513 
538 
0.202 
0.212 


Z 1 
1.401YP 
I 
0.0551YP 


_MII·'t)"*;W•• 
EI,atal:l:1if •• 
DIMI 
_MIH 
1 ~ 
I 
MIH 1 MAX 
A 
5308 
5588 
0209 
0220 


B 
4.648 
5.029 
0.183 
0.198 


C 
- 
2.667 
- 
0.105 


D 1 0.406 I 0.533 
[ 0016 I 0021 


E 
- 
0.381 
- 
0015 


G 
2.54 B5C 
0.100 8SC 


H 
0.914 
1143 
0.036 
0045 


J 
[ 0.711 11.168 ! 0.D28 
0.046 


K 
1270 
- 
0.500 


M 
42° 
J 
48° 
42° 


P 
119 


Q I 
1.27 TYP 


R 
0.381 


48° 
0047 
0.050 TYP 
0015 


•• 
lltlll"]!"mtt:Il'iiI·jilii:iI:3 
•• 
IIIzr:iliC:I]lf:1. 
DIM 
MIH 
MAX 
MIH 
MAX 
A 
5308 
5.588 
0209 
0220 


B I 4.648 I 5029 I 0.183 
[ 0.198 


C·_- 
4064 
0160 


D 
0.406 
0.533 
0.016 
0.021 


E 
- 
0.381 I -~ 
0.015 


G I 
2.54B5C 
0.100B5C 


H 
0.914 
1 143 
0036 
0045 


J 
0.711 
1.168 
0028 
0.046 


K 
1270 
0.500 


M 
42° 
48° 
42° 


P 
1 193 


Q 
1.27 TYP 


R 
0381 


_t"··@li'J;;W 
•• 
II2IIt3(aI!:=I¥iI:'l 
•• 
D1Ml 
~IH I ~ 
J 
MIH f 
MAX 
A 
889 
9.40 
0.350 
0370 


B 
813 
8.51 
0.320 
0.335 


C 
419 
470 
0165 
0.185 


D I 0.406 I 0.533 I 0016 
[ 0021 


E 
- 
1.02 
- 
0040 


G 
5.08 BSC 
0.200 8SC 


H 
0.711 
0864 
0.028 
0.034 


J I 
0.74 r 
1.14 I 0029 ! 0045 


K 
12.70 
1448 
0.500 
0.570 


M 
45° TYP 
45° TYP 


H 
2.54 TYP 
0.100 TYP 
P I - 
I 1143 
- 
I 0045 


Q 
90' TYP 
90 . TYP 


R 
0635 
0.025 


OLINFINITY 


i\l I ( 
I' I) 
III 
( 
If.;' 
I N I ( 
•.• 


8-Pin Metal Can TO-99 
~t1i 
••tt1jui£ 
I:,,!"'; 
DIM 
MIN I MAX 
MIN 
MAX 
eLIt 


A 
8.89 
940 
0350 
0370 


B 
8.00 
, 
8.51 
0.315 
0.335 


C 
4191 
4699 
0165 
0.185 


tI 


D 
0.406 
0.533 
0.016 
0.021 


E 
1016 
0040 
SEATING~ 
F 
254 TYP 
0.100 TYP 


PLANE 
G 
508 TYP 
0.200 TYP 


K 
H 
0.711 
0864 
0.028 
0.034 


J 
0737 
114 
0029 
0045 


K 
12.70 
1448 
0.500 
0.570 


M 
45 TYP 
45 TYP 
-H-D 
N 
3.556 
4.064 
0.140 
0.160 


P 
0254 
1016 
0.010 
0.040 


la-Pin Metal Can 
~t'lIltth"*'''1 
':(.:1* 
TO-lOa 
lA~, 


DIM 
MIN I MAX 
MIN I MAX 
A 
8890 
9398 
0350 
0370 


B I 
800 I 8.51 ! 0315 I 0.335 


II 


C 
4191 
4699 
0165 
0185 


D 
0.406 I 0.533 
0.016 
0021 


SEATING 
E 
1016 
0040 


PLANE 
G 
5.842 TYP 
0.230 TYP 


H 
0711 
0864 
0028 
0.034 


K 
J 
0.737 
1143 
0.029 
0.045 


K 
1270 
14.48 
0500 
0570 


M 
36° TYP 
36° TYP 


--11-- D 
N 
3.556 
4064 
0140 
0160 


P 
0254 
1.016 
0010 
0.040 


la-Pin Metal Can 
Xjj.lttljdb~ 
IZ[tj:lf 
TO-96 (Tall) 
LAh 


DIM 
MIN 
I 
MAX 
MIN I 
MAX 
A 
8890 
9.398 
0350 
0370 


B 
800 
I 
8.51 
I 0.315 
0.335 
i 


C 
6096 
6604 
0240 
0260 


D 
0.406 
J 
0.533 1 0.016 
0.021 


SEATING 
E 
1.016 
0040 


PLANE 
G 
5842 TYP 
0.230 TYP 


H 
0711 
0636 
0028 
0034 


K 
J 
0.737 
1.143 
0.029 
0.045 


K 
·,2.70 
1448 
0.500 
0.570 


M 
36° TYP 
36° TYP 


-lI-D 
N 
3.556 
4064 
0140 
0160 


p 
0254 
1.016 
0010 
0.040 


l2-Pin Metal Can 
M"lttti'j;; 
1#(':1% 
TO-1Ol 
DIM 
MIN 
MAX 
MIN 
MAX 
A 
889 
9.40 
0350 
0,370 


B 
8,00 
8.51 
0,315 
0335 
, 


C 
4191 
4699 
0,165 
0185 
D 
0.406 
0.533 
0016 
0021 


SEATING 
E 
1016 
0040 


PLANE 
G 
5842 TYP 
0230 TYP 


H 
0,711 
0.86<' 
0028 
0034 • 


K 
J 
0.737 
1.143 
0029 
0.045 


~ 


K 
1270 
14.48 
0,500 
0.570 


M 
36° TYP 
36° TYP 


N 
3.556 
4064 
o -40 
0.160 
-H-o 
p 
0,254 
1016 
0010 
0,040 


OLINFrNITY 


M I ( 
1\ (I 
l 
l 
E ( 
I " I) 
N 
I 
( 
.'i 


3-Terminal 
Metal Can 


TO-3 


~w 
••!tljl*!>1'j 
me@ 
DIM 
MIN 
j 
MAX 
MIN T MAX 
A 
_. 
23.62 
- 
0.930 


B ! 19A3 
]19.68 
I 0.765 J 0.775 


C 
6.86 
762 
0.270 
0300 


D I 097 
1.09 I 0038 I 0043 


E I 1.52 
2.03 
0.060· 
0.080 


F 
29.90 
30AO I 1.177 I 1197 


G 
10.67 
1118 
OA20 
0.440 


H 
521 r 
572 I 0.205 I 0225 
J 
16.64· 
1714 
0655 
0.675 
K I 10.79 
1 12.19 
OA25 
I OA80 


Q 
3.84 
4.09 
0.151 
0.161 


5 I 12.57 
11334 
I OA95 r 0.525 


T 
4.06R 
4.57R 
0.160R 
o 180R 


4-Terminal 
Hybrid 
Metal Can (SM) 


~ 


==+----.- 
-.1c 
art 
P-If-- 


N 


_ti"·'$1i'j;;* 
""!!, 
DIM! 
MIN 
I ~ 
I 
MIN r MAX 
A 
19.30· 
1981 
. 0.760 
' 0.780 


B 
I 
1.52 
1.65 
I 
0.060 
T 0.065 


C 
8.12 
8.63 
0.320 
0.340 


D I 10.80 
12,06 
OA25 r OA75 


E 
521 
5.72 
0205· 
0,225 
F I 10.67 
1118' 
OA20 I OA40 


G 
3680 
4190 
0,145 
0,165 


H ! 10.03 
10.29 I 0.395 I OA05 


J 
0396 
OA39 
0156 
0,173 
K 
I 
4.39R 
, 
1 O.173R 
L 
1334 
0.525 
M 
17.98 
18A9 
0.708 I 0728 
N 
30.07 
3023 
1.184 
11190 


P 
0.970 
1.090 
0.038 
0.043 


3-Terminal 
Metal Can 
To-66 
_t'I•• 
tQii'4_;.EI~I3[·III:I!*•• 
DIM! 
MIN 
I ~ 
I MIN I MAX 
A 
- 
15,75 
- 
0620 


B I 11.94 
1270' 
OA70 
0.500 


C 
660 
762 
0.260 
0.300 


D I 071 
0.86 I 0,028 I0034 


E 
1,27 
1 91 
0050 
0.075 


F 
24.33 
24A3 
0958 
0.962 


G 
483 
5.33 
0.190 
0210 
H 
2.36 
2.72 
0093 1 0107 
J 
1448 
14.99 
0.570 
0.590 
K 
9.14 
10A1 
0.360 
OA10 
P 
0.635 
0.025 


Q I 
361 
I 
3,86 I 0142 
I 0152 
5 
8.89R 
o 350R 
T 
[ 3.68R I 
0 145R 
,t4-~ 


F~ 


COMMON (2) 
DRIVE(3) 


~jj!!'jM' 
me@ 
DIMI 
MIN 
~ 
.1 MIN T MAX 


A 
- 
1575 
0620 


B 
11.94 
12.70 
OA70 
0.500 


C 
660 
7.62 
0.260 
0.300 


D 
0,71 
0.86 1 0,028 
0.034 


E 
127 
1 91 
0.050 
0.075 
F 
24,13 
24.64 
0.950 
0970 


G 
5081YP 
0200 
1YP 
H 
14A8 I 1499 I 0.570 
! 0.590 


K 
9398 
9906 
0.370 
0390 


Q 
3607 
3.861! 
0142 
0,152 


5 
889R 
- 
0.350R 
T 1 
I 3.55R I 
- 
r 0.140R 


OLINFrNITY 


M 
I 
( 
K 
(I 
t 
L 
t. 
( 
1 
1\ 
() 
N 
I 
( 
S 


5-Pin Metal Can To-66 
M"'¢'jj*f 
':t;=i¥ 
DIM 
MIN 
MAX 
MIN 
MAX 
A 
1575 
0620 


B 
11.94 
12.70 
0.470 
0.500 


C 
660 
7.62 
0260 
0300 


D 
0.71 
086 
0.028 
0.034 


E 
1.27 
1.90 
0.050 
0075 


F 
24.33 I 24.43 
0.958 I 0962 


~F 
G 
72° TYP 
72° TYP 


H 
H 
14.48 I 14.99 
0.570 
0.590 


Q 
K 
914 
10.41 
0360 
0.410 


P 
0.635 
0.025 


Q 
3.607 
3861 
0.142 
0152 


R 
4.11R 
0.162R 


5 
8.89R 
0.350R 


T 
3.55R 
0.140R 


9-Pin Metal Can To-66 


P~~~ 


DIM; j'W'r'!1%, 
I#[i!!¥ 
MIN r= 
A 
1575 


*=F-U1ffi]UU : 


B 
11.94 
12.70 [ 0.470 
0.500 


C 
660 
762 
0260 
0.300 


D 
0.71 
086 
0.028 
0034 


E 
D 
K 
E 
1270 
1.905 
0050 
0.075 
,~ 
F 
24.33 
24.43 
0.958 
0.962 


~~ 


G 
4.826 
5334 
0.190 
0.590 


H 
14.48 
14.99 
0.570 
0.590 


J 
2362 
2.718 
0.093 
0107 


K 
9.14 
r 10.41 
0.360 
1 0.410 


L 
36° TYP 
36° 1YP 
P 
I 0635 
I 
0.025 


Q 
3607 
3861 
0.142 
0.152 


R 
4.11R 
o 162R 


5 
889R 
0350~ 


T 
3.683R 
0.145R 


• 


8-Pin Plastic S.O.I.c. 
--A-- 
*",It$,.u';1'1 
I~[i:l* 
c~ 


DIM 
MIN 
i 
MAX 
MIN 
MAX 
A 
465 
5.13 
0183 
0202 


B 
P 
B 
366 
4.14 
0144 I 0163 


1 
4 
C 
173 
1.88 
0.068 
0.074 


--'- 
D 
0.25 
0.51 
0.010 
I 0.020 
-'- 
F 
038 
0.89 
0015 
0035 
.- 
----L 
F 
--D 
G 
1.27 sse 
0.050 sse 
-G- 
J 
019 
0.25 
0.007 
0010 
--l-- 
,-~-:2 
~~ 


K 
0.13 
0.25 
0.005 
0.010 


L 
480 
521 
0189 
0205 


M 
8° 
8° 


SEATINGPLANE K~ 
'CJ 
P 
5.79 
6.20 
0228 
0.244 
•.See NOTE: 1 
• 


14-Pin Plastic S.O.I.c. 1~~~~j1 


I!!!'J!I~·'tljiilli\' 
I~"I:I* 
MIN 
J 
MAX 
A 
8.54 
874 
0336 
0.344 


B 
3.81 
4.01 
0.150 
0.158 


~1 
7~ 


C 
135 
175 
0.053 
0069 I 


D 
0.35 
0.46 
0.014 
0.018 


F 
0.67 
0.77 
0026 
0030 


TF 
-J G 
I-D 
G 
1.27 sse 
0050 sse 


J 
0.19 
025 
0007 
0.010 


----l JaJ 


K 
0.10 
0.25 
0004 
I 0.010 


,;;!!~_D_D_D~t~ 


L 
4.82 
521 
0189 
0205 


M 
0° 
8° 
0° 
I 
8° 


~J 
r 
p 
579 
6.20 
0228 
0244 


• See NOTE: 
1 


. 
. 
OLINFrNITY 


M I C I{ () 
E l 
~ C T \{ 
(J 
N I ( 
S 


PRODUCT 


~tJI!!!~:@f?"1 
DIM 
MIM 
MAX 
A 
978 
1001 


B 
381 
4.01 


C 
135 
175 


D 
0.35 
0.46 


F 
051 
077 


G 
127 sse 


J 
019 
0.25 


K 
0.10 
0.25 


L 
4.82 
521 


M 
0° 
8° 


P 
S79 
620 


I:(;!if 


MIM 
P MAX 


0385 
0394 


0.lS0 
0.158 
0.053 
0069 
0.014 
0018 
0.020 
0030 
0.050sse 
0007 
0.010 
0.004 
0.010 
0189 
0205 
0° 
8° 


0.228 
0244 


• See MOTE: 1 


16-Pin Plastic 
(SOWB) 
Widebody 
S.O.I.c. 
~A 
h 
=. 
0" 


B 
P 


I 
8 
I 


--L 


.L 
TF 
-IG 
-I~ 


~ 
--.1 
~6-d-!j-EJ-D-D-D-D-~L 
c 


';A;NGPtM- - - - -;;or 


.!t~·'jtttx"·M·,IIIJ~:li['~!:I3ILIlJ 
•• 


A 
1067 
0.420 


B 
7.49 
7.75 
0.295 
0305 


C 
235 
2.65 
0093 
0.104 


D 
0.25 
0.46 
0.010 
0018 


F 
064 
089 
0.025 
0.035 


G 
1.27sse 
0050 sse 


J 
023 
0.32 
0.009 
0.013 


K 
0.10 
0.30 
0.004 
0.012 


L 
813 
864 
0.320 
0340 


M 
if 
~ 
if 
~ 


P 
1026 
10.65 
0.404 
0.419 


• See MOTE: 1 


18-Pin Plastic 
(SOWB) 


Widebody 
S.O.I.c. 


_------_--.1 
boo 
DOC 
0 0 D~h 
C 
~;NG-P~E 
- 
- 
- 
- 
- -;;TT 


_tJl··tt'iI4;;•• 
IIIlI~~[alI:lI3*J.1 


DIM I 
MIM 
1 MAX 
t 
MIM 1 
MAX 


A 
- 
13.21 
0 S20 


B 
7.49 
7.75 
0.295 
0.305 


C 
235 
2.65 
0.093 
0104 
D 
0.25 
0.46 
0.010 
0018 
F 
064 
089 
0025 
0035 
G 
1.27sse 
0.050sse 


J 
0.23 
0.32 
0.009 
0013 


K 
0.10 
030 
0.004 
0.012 


L 
813 
8.64 
0.320 
0340 


M 
0° 
8° 
0° 
8° 


P 
1026 
1065 
0.404 
0.419 


• See MOTE: 1 


20-Pin Plastic 
(SOWB) 
Widebody 
S.O.I.c. 


. 
. 
OLINFfNITY 


MI(f.:O[LECTI{ONICS 
• 


•• 
BMI!II!1It:ltj!ij13alii;· 
•• 
III!#:li[j~!I3I¥IlJ 
•• 
DIM 
MIM 
I 
MAX--, 
MIM 
P MAX 
A 
1321 
0520 
B 
7.49 
7.75 
I 029S 
0.305 
C 
2.35 
2.65 
0093 
0.104 
D 
025 
0.46 
0010 
0.018 


F 
0.64 
0.S9 
0025 
0035 


G I 
127 sse 
O.OSOsse 


J 
023 
032 
0009 
0013 


K 
010 
0.30 
0.004 
0.012 


L 
813 
8.64 
0320 
0340 


M 
0° 
8° 
0° 
8° 


P 
1026 
1065 
0.404 
0.419 


• See MOTE: 1 


• 


L- 


1312 
1110 '=r=rl 
" 
. 
" 
, 
16 
6 
B 
A 


" 
:~ 
I 
I 
181920023~ 


DIM 
A 
B 
C 
DI 
G 
J 
L 
M 


I" 
P 
Q 
R 
5 
V 


M""%'3'*;. 
MIl" 
MAXI 


970 
10.03 
889 
9.04 


737 
8.38 
0.66 
1 
0.81 


1.27 TYP 


0.33 I 0.53 
4.06 
4.78 


1.27 TYP 
152 
2.41 
I 
3' 
0.63 
1.14 


28-Pin Plastic Leaded 
Chip Carrier (PLCC) 


1#(.:1% 
MIl" 4 
MAX 


0.382 
0.395 


0.350 
0.356 
0.290 
0.330 
0.026 
1 0.032 
0050 TYP 
0.013 I 0021 
0160 
0188 
0.050 TYP 
0060 
0095 
[ 
- 


3 
0.025 
0.045 
3° 
- 
I 0.020 


~~ ....~"" 
" 
M 
"nn~ 
n 


DIMJ 
A 
B 
C 
D 
G 
J 
L 
M 


I" 
p I 
~l 
5 
V 


j:~'9jlli\'MI~:"iIL 
1219 
1270 
0.480 
~ 0.500 
11.43 
[11.56 
0.450 
J 0.455 
10.54 
1092 
0415 
0.430 
0.64 
0.89 
0.025 
0.035 
1 27 TYP 
0050 TYP 
0.33 
0.53 
0.013 
0.021 
406 
483 
0160 
0190 
1.14 
0.045 I - 
076 
127 
0030 
0050 
2.41 
1 0095 
1 


3° 
6' 
3° 
6' 
0.63 
1.14 I 0.025 I 0045 
3' 
6° 
3' 
6 
0.51 
I 0020 


32-Pin Thin Quad Flat 
Pack (TQFP) 
• 


~i1,.,tljd* 
IUtI:l% 
DIM 
MIl" 
I 
MAX 
MIl" 
MAX 
A 
890 
910 
0.350 
0.358 


B 
690 
7.10 
0272 
0.280 


C 
0.80 TYP 
0.031 TYP 


D 
030 
I 0.45 
I 0012 I 0018 


E 
1.35 
145 
0.053. 
0057 


F 
005 
I 
015 
T 0.002 
J 0.006 


G 
0090 
0200 
0004 
0008 


H 
0.45 
0.75 
0018 
0030 
I 
1 00 TYP 
0039 TYP 


J 
0.08 
0.003 


K 
7° 
7 


48-Pin Thin Quad Flat 
Pack (TQFP) 


,..-0 


LJEl 
J coco0 od\. 
'\ 


OLINFINITY 


MICKOELE( 
lK(JNI( 
5 


c-ll- 
-II-D 


~JGOOD 
DO 0000 
DOch.. 
'\ 


DIMi jl~·tr!ltx, 
A 
890 
9.10 
B 
6.90 
7.10 


C 
050 TYP 
D 
0.17 
0.27 


E 
135 
145 
F 
0.05 
0.15 


G 
0.090 
0200 


H 
0.45 
0.75 


I 
1.00 TYP 


J 
I 008 


K 
0° 
r 


1I[i!!' 
MIl" r MAX 
0.350 
. 0358 
0.272 
[ 0.280 
0020 TYP 
0.007 
0.012 
0053 
0057 
0.002 
0.006 
1).004 
0008 
0018 
1 0030 
0039 TYP 
I 0003 
0° 
7° I 


20-Pin Thin Small Shrink 
Outline (TSSOP) 


• 
20-Pin Shrink Small 
• 
• 
Outline Package (SSOP) 


• 
24-Pin Shrink Small 
• 
• 
Outline Package (SSOP) 


28-Pin Shrink Small 
Outline Package (SSOP) 


OLINFrNITY 


M 
I ( 
I{ () 
[ 
L [ 
( 
T " 
() 
N 
I ( 
" 


•• 
lltmjji!!!lmtt:I!'iiij4~*B•• 
III~=[;i:;I3i*iI.1 
DIM 
MIN 
MAX 
MIN 
MAX 
A 
090 
0.354 


B 
0.18 I 030 
100071 
i 0.0118 


C 
090 
0.180 
0.0035 
00071 


D 
6.40 
6.60 
0.252 
0.260 


E 
4.30 
448 
0169 
0176 


F 
0.65 sse 
1 
0.025 sse 


G 
0.05 
015 
0002 
0005 


H 
1.10 
0.0433 


L 
0.50 
0.70 I 0.020 
0028 


Mloo 
8° 
0°18° 


P 
625 
6.50 
0.246' 
0256 


=-M~ttlI!~!Iltt;rii'~r!*iEf·i·M·INClI='!·I;[I¥~IAAX·· 


A 
173 
1.99 
0068 
0.078 


B 
I 
0.25 
T 
0.38 
I 0009 
r 0.015 


C 
0.13 
022 
0005 
0008 


D 
7.07 
7.33 
1 0.278 
J 
0.288 


E 
520 
5.38 
020S 
0212 


F 
0.65 sse 
0.025 sse 


G 
005 
021 
0.002 
0008 


H 
1.63 
183 I 0064 i 0072 


L 
065 
095 
0.025 
0037 


M 
0° 
8° 
0° 
8° 


P 
765 
790 
0301 
0311 


~tI!!tt1jU;;w 
•• 
r::I#[ti·[;I*~•• 
DIM] MIN i ~ 
I 
MIN 
I MAX 
A 
173 
199 
0068 
0.078 


B 
025 
0.38 


C 
0.13 
0.22 


D 
8.07 
8.33 


E 
520 
538 


F 
0.65 sse 


G 
005 
0.21 


H [1.63 
183 


L 
0.65 
0.95 


Mloo,8° 
P 
765 
7.90 


I 0.009 
0.015 
0005 
0008 


] 0318 I 0328 
0.205 
0212 


I 
0.025 sse 
0002 
0.008 
I 0.064 i 0.072 
0.025 
0037 
0° 
8° 


0.301 
0.311 


_tIII!!tjjijif ••• 
r::I:[ti;[;'*~•• 
D1Ml MIN I ~ 
.I 
MIN I MAX 
A 
173 
1.99 
0.068 
0078 


B 
025 
0.38 
0.009 
0.015 


C 
0.13 
0.22 
0005 
0.008 


D 1 10.07 
10.33 I 0.396 
I 0407 


E 
5.20 
5.38 
0.205 
0212 


F I 
0.65 sse 
I 
0025 sse 


G 
005 
0.21 
0.002 
0.008 


H J 
1.63 
1.83 I 0064 
0.072 


L 
0.65 
095 
0.025 
0037 


Mloo 
8°jooI8° 


P 
765 
7.90 
0301 
0311 


I • 
36-Pin Shrink Small 
$11II'tn.'*' 


i 


InH~I¥ 
• 
Outline Package (SSOP) 
DIMI 
MIN 
!MAX 
MIN 
(MAX 


C::::::::::::]J' 


A 
231 
0.091 
-- 


B 
0.29 
039 
I 0011 
0.015 


C 
023 
032 
00091 
00125 


D 
15.20 
1540 
0.598 
0.606 
E 
740 
7.60 I 0291 
0299 


I 


F 
0.80 Bse 
0.031 sse 


G 
0.13 
0.005 
-- 


~bQgl&BQQdDDDDDDDDDd~ 
aM 


H 
2.44 
2.64 
0.096 
0.104 


L 
0.51 
1.01 
0020 
0.040 
j) 
W 
M 
0° 
8° 
I 
0° I 
8° 
SEATINGPlANE 
B--j I- 
G 
----hI-- 
c 
p 
10.11 
10.51 
0.398 
0414 


3-Pin SOT-89 
til'"t'j°;f 
I#@:II 
DIM 
MIN 
MAX 
MIN 
MAX 


l~FD 


A 
439 
4.59 
0.173 
0181 
B 
228 
2.59 I 0090 I 0102 


C 
139 
160 
0055 
0063 
• 


~q 


D 
0.38 
0.43 
0.015 
0.017 
E 
2.13 
228 
0084 
0090 
F 
0.33 
0.48 I 0.016 I 0019 


G 
149 sse 
0059 sse 
M 
H 
299 sse 
I 
0.118 sse 


J 
0.45 
0.55 
0.018 
0022 


K 
3.94 
4.24 
r 0155 
0.167 


L 
1.70 
182 I 0067 
0072 
M 
0° 
S" 
0° 
J 
8° 


N 
0.89 
1.19 
0.035 
0047 


I 
t 
16-Pin Plastic sore 


I ~ 
~ 
~ 
~'~ 
~ 
~~r 


Mllltt'IO;£ 
11":li 
POWER 
DIM 
MIN 
MAX 
MIN 
MAX 
A 
978 
10.01 
0.385 
0394 
16 
91 
B 
381 
[ 
401 
[ 0.150 1 0.158 
B 
P 
C 
135 
175 
0.053 
0069 


~ 


L1 
8~ 


D 
035 
0.46 
0.014 
0.018 


F 
0.51 
077 
0020 
0030 


LF 
-IGI- -II-D 
G 
127 sse 
0050 sse 


J 
0.19 
0.25 I 0.007 I 0010 


--.-l 
AM 


K 
, 
0.10 
025 
0.004 
0.010 


W:::c 0 0 :J 0 d m.lJ- C 


L 
482 
521 
0.189 
0205 


~jj 
~ 
M 
0° 
8° 
0° 
8° 
~;NG-;'~E 
- 
- 
--~ 
'\:.J 
P 
579 
6.20 
0.228 
0.214 


tii!!t$'iUtf 
i§[j!lt 
DIM 
MIN 
MAX 
MIN 
(MAX 
A 
1321 
-- 
0.520 


B 
749 
7.75 
0295 I 0.305 


C 
235 
2.65 ! 0093 
1 0104 
D i 
025 
046 
0.010 
0.018 


F 
064 
0.89 
0025 
0.035 


---'- 
G 
1.27 sse 
0.050 sse 


-IGI- 
~ I-D 
J 
023 
032 
0009 
0013 


I~L=:::J M 


K 
0.10 
0.30 
I 0.004 I 0.012 • 


---.l 
L 
813 
8.64 
0.320 
0.340 


6000DDDDDDdlc 
~j)c=J~ 
M 
0° I 
8° 
t 
0° 
I 
8° 


~;NG~';'; 
~ 
'CJ 


P 
1026 
10.65 
0.404 
0419 


PRODUCT 
DATABooK 
1996/1997 


MECHANICAL 
DIMENSIONS 


oLrNFrNITY 


M 
I C 
I>: () 
I-: L 
I-: 
( 
1 
I< 
(J 
N 
t 
( 
s 


28-Pin Plastic SOWB 
POWER 


I~;;;;;;';:;;::;r 


28 
15 
I 


B 
P 
I 
141 


~. 
d 
---'- 


LF 
~G~ 
~~D 


-=,'"ttijijGi'l•• IIIZ:!iti!l:i!3liriJ 
•• 


DIMI f~IN I ~ 
I 
MIN i 
MAX 


A 
1773 
1793 
0698 
0705 


B 
7.40 
7.60 
0.291 
0299 


C 
2.44 
264 
0.096 
0104 


D 
036 
0.46 
0.014 
I 0.018 


F 
0.51 
101 
0020 
0040 


G 
1.27 8se 
0050 sse 


J 
0.123 
032 
0.005 
0013 


K 
010 I 0.30 
0.004 
0012 


L 
813 
8.64 
0.320 
0390 


M 
0° 
8° 
0° 
8° 


P 
1026 
10.65 
0.404 
0.419 


20-Pin TSSOP 
POWER 


24-Pin TSSOP 
POWER 


•• 
3-Pin Plastic TO-263AA 
Surface Mount 
• 


OLINFrNITY 


M 
t 
( 
K 
() 
t 
L 
[ 
( 
1 
K 
tl 
N 
I 
(<; 
,I 


•• 
Ut'I!I!!I!t:lt'Iiij~j!il;f •• 
IIIII#:li(4IIil:I3I*riJ•• 
DIM 
MIN 
MAX 
MIN 
MAX 
A 
- 
0.90 
- 
0354 


B 
0.18 I 0.30 
100071 
10.0118 


C 
090 
0 180 
00035 
00071 


D 
6.40 
6.60 
0.252 
0.260 


E 
430 
4.48 
0.169 
0176 


F 
065 sse 
0025 sse 


G 
005 
015 
0.002 
0005 


H 
110 
00433 


L 
0.50 
070 r 0020 
0028 


M 
if 
~ 
if 
I 
~ 


P 
625 
6.50 
0246 
0256 


•• 
Ut'lI!l!!I":lt'IiiDjj!il;; ••• 
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DIM' 
MIN I MAXI 
MIN 
MAX 


A 
173 
199 
0068 
0.078 


B i 
025 
0.38! 
0009 
i 0.015 


C 
0.13 
022 
0005 
0008 


D 
7.70 
7.90 
0.303 
0.311 


E 
520 
538 
0.205 
0.212 


F 
0.65 sse 
0.025 sse 


G 
005 
021 
0002 
0.008 


H 
1.63 
1.83 
0064 
0.072 


L 
065 
0.95 
0025 
0037 


M 
0° 
8° 
0° 
8° 


P 
765 
790 
0.301 
0.311 


~M'mtjiiMM 
DIM 
MIN I MAX 


A 
1041 
1067 


B 
892 
9.17 


C 
4.34 
4.59 


D 
1.14 
1.40 


E 
0330 
0.432 


F 
119 
1.34 


G 
241 
2.66 


I 
114! 
1.40 I 


J 
233 
498 


K 
14.60 
15.87 


M 
7' 


N 
3° 


1#(,:1* 


MIN 
' 
MAX 


0.410 
0.420 
0.351 
0.361 
0171 
0.181 
0.45 
0.55 
0.013 
0017 
0.47 
0.53 
0.95 
0105 
0.45 
0.55 
0192 
0196 
0.575 
0625 
r 
3° 


• 
• 
5-Pin Plastic TO-263 
Surface Mount 
• 


~!I!!,tj$M 
•• 
_IllI##li1il!::~,*IiJ_I 
OIMj 
MIN 
j 
~ 
I MINl MAX 
A 
10.16 
1067 
0.400 
0.420 
8 
J 
892 I 917 I 0351 
I 0361 


C 
4.34 
459 
0171 
0.181 


o 
1.14 I 1.40 
0.45 
055 


E 
0330 
0.432 
0013 
0017 


F 
0.737 
0.889 
0.029 
0.035 


G 
157 
1.83 
0.062 
0.072 


I 
1.14 
1.40 
0.45 
055 


K 
14.60 
1587 
0575 
0625 
M 
r 
r 


N 
3· 
3· 


, 


~~==I! ==q=======:~Nl 
~--~:-'l-~:----I 
~ 


.tl~!'r'U1x'·IMI'NIll'##lit3Grl]'LIiJ-1 


A 
155 I 180 
0061. 
0071 


8 I 
0.65 
0.85 I 0.026 I 0033 


81 
295 
3.15 
0116 
0.124 


C I 025 
0.35 I 0010 I 0.014 


o 
630 
670 
0248 
0264 


E 
3.30 
3.70 
0130 
r 0.146 


F 
0.230 8se 
0.0905 Bse 


G 
4.60 Bse 
O.lBl Bse 


H 
671 
7.29 
0.264 
0287 


I 
0.91 
0.36 


J 
0.02 
0 10 I 0.0008 
0.004 
K 
10·MAX 
10·MAX 


lol'M-j IM~tlI!~!I!'~~I$twe~9ImifMIIMI,IllJ##li[3CI:~ILIiJ_1 


A 
- 
7.37 
- 
0290 


B 
6.04 I 6.40 I 0.238 I 0.252 


C 
1.45 
170 
0057 
0.067 


o 
0.25 I 0.483 I 0010 
J 
0.019 


E 
691 
0272 


F 
0.076 
0.153 
0.003 
0.006 


G 
127 TYP 
0.050 TYP 


H 
051 
1.02 
0.020 
0.040 


K 
6.35 
940 
0250 
0.370 


L 
18.74 
25.4 
0.738 
1.000 


N 
020 
038 
0.008 
015 


• Sce 
NOTES: 2, 3, 4 


j1~'J%r'1tx~ 
1#[;:1* 


N 
OIM 
MIN 
j 
MAX 
if 


A 
711 
- 
0280 


B 
6.10 
6.40 I 0240 I 0.252 
1 
C 
1.45 
1.70 
0.057 
. 0067 
A 
0 
025 
0.483 I 0.010 ! 0.019 
j 
E 
6.91 
- 
0.272 


F 
0.08 
1 
0.15 
1 0003 I 0006 


G 
127 TYP 
0050 TYP 


H 
051 
1.02 
0.020 
0.040 I 


K 
6.35 
9.40 
0250 
0370 


L 
190 
25.4 
0.75 
1000 


N 
010 
0004 


R 
0.13 
0.005 


S 
30· 
90' 
30' 
90 
• See •..•OTES: 2, 5, 6, 7, 8, 9 
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A 
. 
1016 
0400 


B 
627 I 6.63 I 0.247 
0.261 


C 
165 
191 
0065 
0075 


D 
0.38 
048 
0.015 
0.019 


F 
008 
015 
0.003 
0006 


G 
1.27 Bse 
0.050 Bse 


H 
051 
1 J? 
0.020 
004' 


K 
6.35 
940 
0.250 
0.370 


L 
1897 
254 
0.747 
1.000 


N 
020 
038 
0.008 
001S 


• Se:e:l"oIOTEs: 
2, 3 


_*,".e'ide;- 
1#[fII:lf 
DIM1 MIN 
MAX I 
MIN 
MAX 
A 
1650. 
1900 
0.065 
0075 


B , 0.380 I 0480 I 0.015 
0019 


C 
0080 
0 150 
0003 
0.006 


D 
11.1B 
0440 


E 
627 
6.63 
0247 
0.261 


G 
1.27 Bse 
0050 Bse 


J 
0200 
0.380 
O.OOB 
0.015 


K 
6.350 
9400 
0.250 
0.370 
L 
0510 
1 020 
0020 
0040 


P 
0.130 
0.005 


R 
0100 
0004 


5 
30° 
90° 
I 
30° 
90° 


• See: l"oIOTEs: 
2,12,13,14,15,16,17 
~1"'~jM. 
@3M 
DIM! 
MIN 
~ 
I 
MIN 
j MAX 
A 
- 
7.33 
0288 


B 
4.93 
5.09 
0.194 
0200 


C 
114 
1.91 
004S 
007S 


D 
0.25 
0.3B 
0.010 
0.015 


E 
692 
7.07 
0272 
0.278 


F 
0.10 
0.15 
0.004 
0.006 


G 
0.76 TYP 
0.030 TYP 


H 1 050 I 0.64 
0020! 
0.025 


J 
5.34 
0210 


K 
674 
7.38 
0.265 
0.290 


L 
1842 
19.85 
0724 
0.780 
• Se:e:l"oIOTEs: 
2,3,7,10,11 


20-Pin Ceramic Leadless 
Chip Carrier (LCC) 
<> 


-DQ~ 
-Ki 


3 
8 


I 


18 
13 


YM'?JI.-....,Gi.= 
R 


. 
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M 
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DIMI 
MIN I MAX J 
MIN 
, MAX 
A 
8.64 
914 
0340 
0360 


B 
8128 
0320 


G 
1270 TYP 
0.050TYP 


J 
0.635TYP 
0025 TYP 


K 
1.02 
152 
0.040 
0060 


L 
1.626 
2.286 
0.064 
0.090 


M 
1.016TYP 
0040 TYP 


N 
1372 1 
1.68 
0.054 I 0066 


P 
1168 
0046 


Q 
1.91 
241 
0.07S 
0.Q95 


R 
0203R 
0.008R 
'SuI'lOTE,18 


1. 
These 
points are reference 
datums 
on the molded 
body and do 


not include 
mold flash or protrusions. 
Mold flash and protru- 


sions shall not exceed 
0.15mm (.006") on any side. 


2. 
Lead NO.1 is identified 
by tab on lead or dot on cover. 


3. 
Leads are within 0.13mm (0.005") radius of the true position 
(TP) 


at maximum 
material 
condition. 


4. 
Dimension 
"G" determines 
a zone within 
which 
all body and 


lead 
irregularities 
lie. 


S. 
Dimension 
lip 
allows 
for off-center 
lid, meniscus 
and glass 


overrun. 


6. 
Dimension 
"Nil applies 
to leads 1, 7, 8, and 14. 


7. 
Dimension 
llHI is measured 
at the pOint of exit of the lead from 
the body. 


8. 
Dimension 
llR" applies 
to all four corners. 


9. 
Dimension 
"G" is the basic pin spacing between 
center lines in 
twelve pOSitions. 


For more information 
concerning 
package 
outlines 
and dimensions, 
please 
contact 
Linifinity per instructions 
below. 


714-898-8121 
+mOOMjMI.li4W.i,U,t. 


1. Identify your call as a Package Dimension I Package Outline Question. 
2. Provide the package 
type and:or 
identifier. 
(e.g., SOle - DW Package) 


3. The receptionist 
will forward your call to the appropriate 
Engineer. 


10. 
Dimensions 
nAil and "J" allow 
for off-center 
lid, meniscus, 
and 


glass overrun. 


11 
Dimension 
"G" eighteen 
spaces. 


12. 
Dimension"L 
n shall be measured 
at the point 
of exit of the lead 
from the body. 


13. 
Dimension 
"Dti allows 
for off-center 
lid, meniscus 
and glass 


overrun. 


14. The basic pin spacing 
is 0.050" (1.27mm) 
between 
centerlines. 
Each pin centerline 
shall be located 
within 
±0.005" (0.13mm) 
of its 


exact 
longitudinal 
position 
relative 
to pins 
1 and 
24. 


15. Dimension 
"P" applies 
to all four corners 
(leads 
3, 10, 15, and 22.) 


16. 
Dimension 
"R 


tl applies 
to leads 
2,11,14, 
and 
23. 


17. Dimension 
"5" applies 
to leads I, 2, II, 
12, 13, 14, 23, and 24. 


18. All exposed 
metallized 
area shall be gold plated 60 micro-inch 


minimum 
thickness 
over 
nickel 
plated 
unless otherwise 
specified 


purchase 
order. 


Linfinity 
utilizes 
several 
off-shore 
locations 
to perform 
assembly 
and 
environmental 
screening 
operations. 
This 
assembly 
site 


is identified 
on the 
device 
or unit 
packaging 
label 
according 
to the 
following 
codes: 


Country 
Korea 


Philippines 


Thailand 


U.S.A. 


Preferred 
Abbreviations 


KOR 
PHIL 
THAI 
USA 


Limited Space 
Abbreviations 


A 
S or T 
B 
G 
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Package 
Package 
Parts 
Designator 
Type 
per Tube 
Package 
Package 
Parts 
Designator 
Type 
per Tube 


M 
8-pin 
Plastic DIP 
50 
D 
14-pin 
Plastic SOIC 
55 


N 
14-pin 
Plastic DIP 
25 
D 
16-pin 
Plastic SOIC 
50 


N 
16-pin 
Plastic DIP 
25 
DW 
16-pln 
Plastic SOWB 
46 
N 
18-pin 
Plastic DIP 
21 
DW 
18-pin 
Plastic SOWB 
41 
N 
20-pin 
Plastic DIP 
18 
DW 
20-pin 
Plastic SOWB 
37 


N 
24-pin 
Plastic DIP 
16 
Q 
20-pin 
PLCC 
48 


W 
16-pln 
Plastic Batwing 
DIP 
25 
Q 
28-pin 
PLCC 
39 


P 
3 & 5-pin 
Plastic TO-220 
50 
Q 
44-pin 
PLCC 
27 


V 
3-pin 
Plastic TO-247 
30 
PW 
20-pin 
TSSOP 
74 
y 
8-pin 
Ceramic 
DIP 
50 
PWP 
24-pin 
TSSOP 
62 
J 
14-pin 
Ceramic 
DIP 
25 
DP 
16-pin 
Power 
SOIC 
47 
J 
16-pin 
Ceramic 
DIP 
25 
DWP 
20-pin 
Power 
SOWB 
37 
J 
18-pin 
Ceramic 
DIP 
21 
DWP 
28-pin 
Power 
SOWB 
27 


IG 
3-pin 
TO-257 
(Hermetic 
TO-220) 
50 
DD 
3-pin 
Surface 
Mount 
TO-263M 
50 


DM 
8-pin 
Plastic SOIC 
100 
ST 
3-pin 
SOT-223 
78 


Package 
Package 
Tape 
Pkg. 
Pocket 
Dim. 
Reel 
Reel Hub 
Parts 
Designator 
Type 
Width 
Pitch 
Width 
Length 
Depth 
Diameter 
Diameter 
per Reel 
(W) 
(P) 
(Ao) 
(80) 
(Ko) 
(I'll 


DM 
8-pin 
SOIC 
12 
8 
6.4 
5.2 
2.1 
330 
100 
2500 


D 
14-pin 
SOIC 
16 
8 
6.5 
9.0 
2.1 
330 
100 
2500 


D 
16-pin 
SOIC 
16 
8 
6.5 
10.3 
21 
330 
100 
2500 
DW 
16-pin 
SOWB 
16 
12 
10.9 
10.7 
3.0 
330 
100 
1000 
DW 
18-pin 
SOWB 
24 
12 
10.9 
12.1 
30 
330 
100 
1000 
DW 
20-pin 
SOWB 
24 
12 
10.9 
13.2 
3.0 
330 
100 
1000 
Q 
20-pin 
PLCC 
16 
12 
10.3 
10.3 
4.9 
330 
100 
1000 
Q 
28-pin 
PLCC 
24 
16 
13.0 
13.0 
4.9 
330 
100 
750 
PW 
20-pin 
TSSOP 
16 
12 
8.2 
8.1 
2.5 
330 
100 
1500 
DB 
20-pin 
SSOP 
16 
12 
8.2 
8.1 
2.5 
330 
100 
1500 
DB 
24-pin 
SSOP 
16 
12 
8.2 
9.1 
2.5 
330 
100 
1500 
DB 
28-pin 
SSOP 
16 
12 
8.2 
9.8 
2.5 
330 
100 
1000 


PK 
3-pin 
SOT-89 
12 
8 
5.1 
4.7 
22 
330 
50 
2500 
DP 
16-pin 
SOIC Pwr 
16 
8 
6.5 
10.3 
2.1 
330 
100 
2500 
DWP 
20-pin 
SOWB Pwr 
24 
12 
10.9 
13.2 
3.0 
330 
100 
1000 
DWP 
28-pin 
SOWB Pwr 
24 
12 
10.9 
18.3 
3.0 
330 
100 
1000 
PWP 
24-pin 
TSSOP Pwr 
16 
12 
8.2 
9.1 
2.5 
330 
100 
1500 
DD 
3-pin 
TO-263M 
24 
16 
10.9 
16.0 
5.0 
330 
100 
750 
ST 
3-pin 
SOT-223 
16 
12 
7 
7.5 
2.2 
330 
50 
2000 


Note: 
All dimensions are in mm. 
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The TO-92 (or LP) package is available in two different packaging formats: 


• 
Ammo Pack 
(2000 devices/box with 25 pieces/fold) 


• 
Tape & Reel (556mm 
reels, 2000 devices/reel) 


Ordering Notes: 
When ordering radial tape on reel or in ammo pack, specify the style required using Figures 3 and 4 for reel styles, and Figures 5 
and 6 for ammo packing styles. For Tape & Reel packaging styles, add the suffix "T"and the style letter (A or B) to the device 
number. 
i.e. LX6431CLPTA,which would specify the LX6431CLPpackage in tape & reel style "A"(See Figure 3). For Ammo Pack 


packaging styles, add the suffix "A"and the style letter (M or P) to the device number. 
i.e. LX6431CLPAM,which would specify 


the Lx6431CLP package in ammo pack style "M"(See Figure 5). 


HIt 


TO-92 
PACKAGE 
RADIAL 
TAPE 
DIMENSIONS 


(IN AMMO PACK OR ON REEL) 


Dimensions(mm) 
Symbol 
Item 
Min. 
Max. 


D 
Tape Feedhold Diameter 
3.8 
4.2 
F1, F2 
Component Lead Pitch 
2.4 
2.94 
H 
Bottom of Component to Seating Plane 
0 
5.0 
H1 
Feedhole Location 
8.5 
9.75 
H2A 
Deflection Left or Right 
0 
1.0 
H2B 
Deflection Front or Rear 
0 
1.0 
H4 
Feedhole to Bottom of Component 
16 
20.5 
H5 
Feedhole to Seating Plane 
15.5 
16.5 
L1 
Lead Wire Enclosure 
2.5 
P 
Feedhole Pitch 
12.5 
12.9 
P1 
Feedhole Center to Center Lead 
5.65 
7.05 
T1 
Overall Taped PackageThickness 
0.9 
W 
Carrier Strip Width 
175 
19 
W1 
Adhesive Tape Width 
5.5 
6.3 
W2 
Adhesive Tape Position 
0.15 
0.5 
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REEL 
STYLE A 


RECESS 
DEPTH 


~ 
-f-----b:d 


•••• 
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REEL 
STYLE B 


~ 
336mm 


~ 
~ 
180mm 


~ 


~44mm 


•••• 
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AMMO 
PACK 
STYLE 
P 
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